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OUR TWENTY-FOURTH YEAR BEGINS 


1936 marks the twenty-fourth year of Fort Dodge’s service to the 
veterinary profession. It has been our privilege to serve thousands 
of its members in this nearly quarter of a century. It is our hope that 
we may serve YOU in 1936. 




















ARTIFICIAL 
SUNSHINE 


@ From now until March 
first is the period of the 
greatest number of cases 
of vitamin deficiency in 
livestock and poultry. 
Likewise these months 
offer veterinarians the 
best opportunity of the 
year for the sale of Fort 
Dodge Cod Liver Oil*— 
specified for all “A” and 
“D” type vitamin defi- 
ciencies, 

This exclusive Fort 
Dodge product contains 
60 per cent high grade 
cod liver oil assaying 500 
units Vitamin A and 250 
units Vitamin D per 
gram, with 40 per cent 
special powder base. 

Fort Dodge Cod Liver 
increases egg production, 
and inhibits susceptibility 
to respiratory infections. 
It is a specific preventive 
and curative for rachitis 
of all animals. 


* Compound Powder. 





CAMERAS 





This dramatic camera study 
was adjudged one of 1935's 
best. Photo © Int. 


One of Il Duce’s daughters 
and canine pet. Keystone. 





INSURANCE 
POLICIES 


@® The best business in- 
surance policy any veteri- 
narian can have is the 
Fort Dodge label on the 
biologics and pharmaceu- 
tics on his shelves. 

As the symbol of high- 
est quality—a pledge of 
responsibility—this “Red 
Star” label insures you 
against complaints and 
losses, protects your very 
reputation. 

For every Fort Dodge 
biologic and pharmaceutic 
product is manufactured 
with painstaking scien- 
tific care. The freshness, 
potency and uniformity 
are guaranteed. 

For 1936, avail yourself 
of the protection of the 
Fort Dodge label—your 
‘‘invisible’’ insurance 
policy. 
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Illinois Veterinary Conference 


In the veterinary history recently pub- 
lished, the following occurs under the sub- 
ject of veterinary education: 


It is evident that a veterinary conference held 
by, or under the auspices of, a school is of more 
value for instructional purposes than a_ state 
veterinary meeting. Conferences, or short courses, 
are usually longer and no time is taken up with 
business matters. They are more systematically 
arranged, have a larger field from which to select 
contributors to the program, their sessions con- 
yene more promptly and less time is wasted. Their 
total effect on the veterinary profession, as edu- 
tional factors, has been marked. They have im- 
proved materially the standard of veterinary 
practice in the states in which they have been 
held. 

This magazine has pointed out repeatedly 
the superior programs of the veterinary 
conferences held by the various colleges. 
Since fewer than one-fourth of the veteri- 
narians in the country have ever attended a 
veterinary conference it seems that such 
conferences are not, after being held for 
35 years, appraised at their worth. In an 
effort to inform its readers more fully as 
to the instruction value of conferences, the 
complete program of one (Ohio) was pub- 
lished in the July issue of this magazine. 
Its reception was enthusiastic. With this 
issue the performance is repeated with re- 
spect to the Sixteenth Annual Illinois Vet- 
erinary Conference held at the University 
of Illinois, Nov. 7, 8 and 9, 1935, at 
which all following discussions in this is- 
sue were included in the program which 


was arranged by the Division of Animal 
Pathology and Hygiene of the University 
cooperating with the Illinois State Veter- 
inary Medical Association. 

When it is recalled, as has often been 
pointed out, that VETERINARY MEDICINE 
publishes, in the course of a year, more 
material of educational and scientific value 
for veterinarians than the aggregate pre- 
sented in the programs of the annual meet- 
ings of the largest 24 state veterinary asso- 
ciations, the really remarkable amount of 
valuable discussions supplied by any one of 
a dozen veterinary conferences will be bet- 
ter appreciated. 

Referring again to the veterinary history 
already quoted we note the first veterinary 
conference in this country was held at the 
University of Pennsylvania in 1900, and 
that the New York State Veterinary Col- 
lege has held such conferences annually, 
without interruption since 1909. In the 
remaining 10 states that now hold them, 
some irregularly, however, they began 
holding them since the World War period. 
In addition the Federal Bureau of Animal 
Industry and certain groups of state live 
stock sanitary officials have sponsored con- 
ferences on Tuberculosis and Bang’s dis- 
ease. 

Veterinary conferences have proved a 
valuable means of graduate instruction for 
veterinary practitioners. They should be 
encouraged. 
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Cornstalk Disease Investigations 


Toxic Encephalitis or Non-Virus 
Encephalomyelitis of Horses 


plied by practicing veterinarians 

shows that the 1934-35 outbreak of 
so-called cornstalk disease, also known as 
staggers, cerebrospinal meningitis, and for- 
age poisoning, started 
the latter part of Sep- 
tember, 1934. The last 
case came to our at- 
tention April 15, 1935. 
The epizootic propor- 
tions of the disease 
were evident in early 
October. Peak losses 
occurred during the 
last of November and 
the first of December. 
Estimates based upon 
reports from veteri- 
narians, farmers and 
rendering works sug- 
gest that approximately 5,000 horses suc- 
cumbed in Illinois, with the major losses 
occurring in 38 central counties. 

The possible influence of temperature 
and barometric pressure on the incidence 
of the disease has not been disregarded in 
our studies, but for the reason that the 
diet of affected horses varied with the rise 
and recession of temperature, it is believed 
that climatic influences on this disease, 
once the outbreak is under way, may oper- 
ate indirectly through the methods of man- 
agement. Horses were often stabled in ex- 
tremely cold weather and allowed to range 
in stalk fields on warmer days. It appears 
that the feed provided in confinement and 
on pasture was related to temperature only 
in so far as the temperature and methods 
of management influenced the feeding of 
corn and cornstalks (Graph 1). 


\ N EXAMINATION of reports sup- 


Dr. Robt. Graham 


*The author was assisted by Dr. Frank Thorp, Jr., 
Dr. E. H. Barger, Dr. Viola M. Michael and Miss Bar- 
hara Harris in the studies herein reported. 


By ROBERT GRAHAM,” Urbana, Illinois 
Division of Animal Pathology and Hygiene, 
University of Illinois 


In this connection it should be added 
that the 1934-35 outbreak followed a sum- 
mer drought and early fall rains, and in 

this respect is anala- 
gous to the two other 
important outbreaks 
of this disease report- 
ed in Illinois during 

i the last 41 = years 
(Graph 2). 


» Relation of Damaged 
Corn to Disease 


The common name, 
so-called “cornstalk 
disease,” implies the 
dietetic relation of the 
disease to damaged 

f 7 corn and/or stalks. 
Dr. ViolaM. Michael Cjinically, this deduc- 
tion is apparently well supported, although, 
it is not contended that other contami- 
nated grains or hays may not be responsi- 
ble for isolated outbreaks. It is, however, 
conceded that a majority of the horses 
that succumbed in the 1934-35 outbreak 
in Illinois were receiving damaged corn 
or cornstalks. The results of experi- 
ments at the Illinois Agricultural Ex- 
periment Station lend support to the be- 
lief. that the disease was in some way re- 
lated to the feed. For example, with the 
cooperation of Dr. A. E. Campbell, eight 
horses were placed on a fifty-five acre 
stalk field near Rantoul, Illinois. Two of 
these succumbed in 23 and 26 days re- 
spectively. One of these animals showed 
typical symptoms, and at autopsy pathog- 
nomonic cerebral lesions were found. The 
other animal succumbed after manifesting 
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Fig. 1 Lethargic Type. Showing 
sleepy attitude characteristic of this 
type of the disease. 
a paralytic syndrome. In another feeding 
test conducted at the laboratory eight 
horses were fed damaged ear corn 
continuously (from twelve differ- 
ent outbreaks) without inducing 
clinical symptoms of illness. In 
fact, all the horses gained in 
weight during the three weeks the 
damaged corn was fed. While a 
limited number of negative feed- 
ing tests for a limited period of 
time does not necessarily exclude 
the possible relation of damaged 
corn to the disease, negative re- 
sults present several possibilities, 
including natural tolerance of 
some horses together with a labile 
character of the toxic agent in 
the feed. A subclinical type of 
the disease is also a possibility. 
Three Clinical Types 

So-called “cornstalk disease” is 
marked by a definite disturbance of the 
encephalon and cord and may be accom- 
panied by lethargic (Fig. 1), nervous (Fig. 
2) or paralytic syndromes. The syndrome 
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in its various forms appears clinically quite 
indistinguishable from the virus type of en- 
cephalomyelitis. In one outbreak, the dis- 
ease was temporarily confused with equine 
rabies. Another possible clinical point of 
differentiation between “cornstalk disease” 
and the virus type of encephalomyelitis is 
the occurrence of the virus type of the dis- 
ease in only a few horses on a farm while 
the death of all horses from so-called ‘‘corn- 
stalk disease” was reported in a few herds. 
No characteristic febrile reaction was ob- 
served. 


Gross Areas of Degeneration in 
Cerebrum 


The brains of 55 horses were examined 
for gross changes. It is presumed that all 
these animals had suffered from so-called 
“cornstalk disease,” but inasmuch as the 
diagnosis was concluded on clinical symp- 
toms the possibility of error is conceded. In 
65% of the cases examined unilateral or 
bilateral areas of softening in the cerebral 
hemisphere were found (Table 1, Fig. 3). 
So far as known this lesion is pathogno- 
monic of the disease. 


<2 


Fig.2 Nervous Type of “Cornstalk Disease.” Showing 
20-year-old mare. She had difficulty in finding her stall, 
would not obey commands, was blind in the left eye and 
hypersensitive on the right side. 


Filtrable Virus Absent 
The clinical symptoms in naturally af- 
fected horses suggested the possibility that 
so-called “cornstalk disease” might be asso- 
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ciated with a filtrable virus such as the 
eastern or western type of encephalomye- 
litis, notwithstanding that the occurrence 
of the virus type of encephalomyelitis dur- 


VETERINARY MEDICINE 


also appeared to be different from either 
eastern or western encephalomyelitis. It 
therefore appears that negative filtrabJe 
virus isolations on more than 50 horse 
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Graph 1. The incidence of so-called cornstalk disease (929 cases) 
Toxic encephalitis or non-virus encephalomyelitis 


Key: M@ Each square represents 1 horse, .... 


TABLE 1 
The Incidence of Gross Liquefaction in 
the Cerebrums of Horses Affected with 
So-Called Cornstalk Disease 

Number Percent 
Liquefaction 
Non-liquefaction 
Inches 


10 








1893 1914 1934 


1888-1934 
Graph 2. Rainfall in Illinois May, 
June and July. 
ing the winter months had not been recog- 
nized. The gross pathology encountered 
in the brains of naturally affected horses 


Temperature, —- Barometric pressure. 


brains are significant and lend evidence in 
support of the contention that so-called 
“cornstalk disease” is not associated with 
a filtrable virus-like agent (Table 2)?. 


Bacteriological Findings 

Bacteriological and mycological exam- 
ination of the brains of affected horses re- 
vealed diplococci, streptococci, staphylococ- 
ci, and E. coli, along with several types of 
molds. The most significant pathogen iso- 
lated from the brains of eight affected 
horses, proved to be Pasteurella-like micro- 
organisms” *, No attempt is made at this 
time to appraise the significance of Pas- 
teurella in equine cornstalk disease, al- 
though observations have been made on 
more than thirty experimental horses em- 
ployed on this phase of the problem. The 
results of preliminary studies suggest that 
virulent Pasteurella in the feed of healthy 
horses does not produce illness. Intraven- 
ously, Pasteurella is lethal to horses, while 
subdural inoculations not only are lethal, 
but occasionally death has been accompa- 
nied by distinct areas of liquefaction in 
the cerebrum. The varied clinical manifes- 
tations observed in the natural disease have 
not been observed in horses inoculated in- 
tracerebrally with Pasteurella. 


1 Results of inoculating laboratory animals with equine 
brain-tissue suspensions and equine brain-tissue filtrates 
from spontaneous cases of so-called cornstalk disease. Rob- 
ert — J. A. V. M. A., n. s. 39, No. 6, 778-780, 
une, 
" bcietiatibe microorganism inthe brains of horses 
suffering from so-called cornstalk disease. Robert Graham. 
Science, 81:2093, 153, Feb. 8, 1935. 

8 Direct isolation of Pasteurella-like microorganisms from 
brains of horses suffering from so-called cornstalk disease. 
Robert Graham. Science, 81:2103, 384, April 19, 1935. 
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TABLE 2 


Equine Brain-Tissue Suspension and Filtrate Inoculations 


(Partial Summary) All results negative 
Suspensions or Animals Inoculated Method of 
Filtrates* Kind Number Inoculation 
Rabbits 22 
34 Guinea pigs 
30 Pigeons 
Rabbits, guinea 
pigs, or pigeons 
Guinea pigs 
Pigeons 
Lice 
Horses 
Horses 
Guinea pigs 
Mice 
Guinea pigs 
Guinea pigs 
Rabbits 
Guinea pigs 
F Pigeons 
Rabbits, guinea 
F pigs, or pigeons 
F 23 Guinea pigs 
x 1 Torse 
F 3t 


Guinea pigs 
*S = Suspension. F = Filtrate. 

+ = From rabbits, guinea pigs, or pigeons which had 
been inoculated with horse brain suspensions. 

(From “Results of inoculating laboratory animals with 
equine brain-tissue suspensions and equine brain-tissue fil- 
trates from spontaneous cases of so-called cornstalk dis- 
ease.” Robert Graham, J. A. V. M. A., n. s. 39, No. 6, 
778-780, June, 1935.) 
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In connection with the bacteriological 
studies of equine brain tissue from 
horses suffering from _ so-called 
cornstalk disease, it has been noted 
that solid media such as plain agar, 
gentian violet agar, and 10% blood 
agar have a lower efficiency in pro- 
pagating Pasteurella-like microor- 
ganisms direct from the brain tis- 
sue than liquid media such as meat 
mash, corn-meal mash, and brain 
mash. Similar results have been 
noted in culturing the brains of 
horses following death from arti- 
ficial Pasteurellosis. Stated in an- 
other way, solid media inoculated 
with the same brain tissue of arti- 
ficially infected horses yielded nega- 
tive results, while liquid media 
yielded positive Pasteurella find- 
ings. 


Histopathology 


The microscopic lesions in the 
cerebrum of so-called cornstalk dis- 
ease as noted in tissue adjacent to areas of 
liquefaction consist of hemorrhage degener- 
ative changes in the nerve cells perivascu- 
lar edema, and marked vacuolization of the 
Stroma and nerve cells with no evidence 
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of cuffing or perivascular round cell infil- 
tration, as noted in the virus type of 
equine encephalomyelitis. The lesions in 
so-called cornstalk disease more closely re- 
semble toxic degeneration not unlike the 
picture described in nonspecific toxic en- 
cephalitis of the human, incidental to a 
variety of infectious diseases. 


Summary 

1. The 1934-35 outbreak of so-called 
cornstalk disease in Illinois entailed a loss 
of about 5,000 horses in central Illinois. 
Like two previous outbreaks in Illinois 
during the past 41 years, in 1893 and again 
in 1914, it occurred in the fall following a 
summer drought. The name cornstalk dis- 
ease implies the dietetic source of the agent 
causing the disease, although isolated cases 
occurred in which corn or stalks were not 
fed. Staggers, blind staggers, stomach stag- 
gers, and cerebrospinal meningitis are de- 
scriptive and symptomatic designations of 


Fig. 3. Longitudinal Incision of Cerebral Hemisphere, 
showing Areas of Softening, Hemorrhage and Edema. 

Both right and left hemisphere showed circumscribed 
areas of softening at the junction of the white and grey 
matter. The areas of softening varied in size from 14 cm 
to diffuse areas involving 3 of the cerebral hemisphere. 


the disease. 

2. The syndrome observed in naturally 
affected horses pointed to a disturbance of 
the brain and cord with three clinical types 
of the disease including the lethargic, nerv- 





ous, and paralytic syndromes, as observed 
in the virus type of encephalomyelitis. No 
evidence of a virus or virus-like agent was 
found by animal inoculation, including in- 
tracerebral and foot-pad inoculation of 
more than 50 brain specimens into guinea 
pigs, mice, pigeons, rabbits and horses. 


3. The disease was experimentally re- 
produced in one and possibly two horses 
turned in a fifty-five-acre cornfield al- 
though the feeding of damaged corn to 
eight horses in the stalls did not produce 
the disease. 


4. Sixty-five per cent of the brains of 
natural cases of the disease showed areas 
of gross degeneration varying from one- 
half centimeter to an area involving one- 
fourth or one-half of the cerebral hemi- 
sphere. The histopathological changes in- 
volved perivascular edema, hemorrhage, 
and degenerative changes in the nerve cells. 


5. A variety of bacteria were isolated 
from the brains of horses, including strep- 
tococci, diplococci, staphylococci, F. coli 
and Pasteurella-like microorganisms as 
well as several types of molds. 


i ee iP 


The corn this year has a good deal more 
moisture than the people think it has. A lot 
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of this corn that is being cribbed now has 
more than 25% moisture. It does not keep 
well under ordinary fall weather conditions, 
The situation is so serious that some farm. 
ers are pulling the sides out of their cribs 
because it is starting to heat and steam. | 
imagine that there will be more spoiled corm 





this year than last year. It will be interest- 
ing for veterinarians to check up with some 
of their people who are going to feed this 
material and note if there is a connection 
between feeding such corn and _ toxic 
encephalomyelitis or cornstalk disease.— 
H. P. Rusk, University of Illinois. 


Animal Pathology Laboratory, University of Illinois. 
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Brucellosis In Cattle and Swine 


As a Public Health Problem 


a disease in man caused by micro- 

organisms of the Brucella group, and 
is contracted from goats, cows and hogs. 
For many years the term Malta fever has 
been applied to this disease because it was 
first recognized on the Island of Malta by 
medical officers of the British army, and 
from studies made by them, it was found 
that this disease was spread from goat to 
man by the drinking of goat’s milk. In 
Texas and New Mexico, undulant fever is 
known as the slow fever, goat fever or Rio 
Grande fever. The term undulant fever 
came into use as a result of the wavelike 
accessions of fever that accompany this in- 
fection. It has been during recent years 
only that this disease has been recognized 
as one which is widely distributed in the 
human race. Before that time, the sporadic 


B 2 sess in or undulant fever, is 


cases that were occasionally found were 
looked upon as clinical curiosities. How- 
ever, with the widespread interest that has 
been created in this country, cases are now 
being recognized as undulant fever that 
formerly would not have been recognized 
as such. 


HE first case of Malta fever, recog- 
nized as contracted in the United 
States, was reported by Craig in 1905. He 
then predicted the disease would be found 
inmany sections of the country. It was not 
until 1918 that the relationship of Brucella 
melitensis from the goat, and Brucella 
abortus, which causes contagious abortion 
in cattle, was established by Alice Evans. 
In 1911 the disease was recognized 
among goat herders of Texas, and physi- 
cians in the southwest recalled that they 
had been seeing cases of this disease for 
many years. The disease is endemic in 
goats in the United States along the Mexi- 
can border, but elsewhere in the country 
there were not enough goats to make it a 
serious problem. I am informed that in 


By FRANK J. JIRKA, M. D., 
Director Illinois Department Public Health 
Springfield, Illinois 


Illinois the goat herds are increasing in 
numbers, and these herds are being used 
for milk supply. 


T has already been 

mentioned that ani- 
mals concerned in the 
spread of undulant 
fever are the goat, 
cow and hog, but 
other animals, such as 
the horse, dog, cat, 
rabbit and rat may be 
artificially infected by 
feeding them large 
doses of the organ- 
isms. They are rarely 
found, however, natu- 
rally infected, and are 
of no concern in dis- 
seminating the disease.1 The infection in 
goats is not usually accompanied by any 
symptoms to indicate its presence. Animals 
in good health may harbor the organisms 
with no apparent discomfort to themselves, 
excreting enormous numbers of bacilli in 
the urine and the milk. 

Cows suffering from undulant fever du 
not seem to have their health impaired to 
a great extent, and, uncomplicated, the 
death rate is nil. The most serious conse- 
quences of infection in cows are loss of 
calves, and diminished milk supply, either 
through a lessened flow due to the diseased 
condition of the udder or being dry for a 
longer period, on the average, than non- 
infected cows. Brucellosis also effects hogs, 
but it is of more recent origin. It is con- 
sidered to be more or less widespread over 
the United States. In Illinois the first seri- 


The Author 


_ 1 This is not in accord with the findings of French 
investigators who regard the horse as an important factor 
in dissemination of Brucella infection.—Ep. 
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ous outbreak occurred in 1922. This infec- 
tion in hogs is now a matter of serious 
concern. 


UMAN beings contract undulant fever 

by one of two routes, (1) through the 
gastro-intestinal tract by drinking milk 
which contains these organisms, or (2) 
through an abrasion in the skin by direct 
contact with infected hogs or cattle. The 
disease in human beings is a public health 
problem of interest and importance, not 
only in the matter of prevalence, but also 
as an economic problem. The importance 
of the economic factor is readily appreci- 
ated when we observe the clinical course 
of many cases of undulant fever with dis- 
ability and relapses extending over a period 
of several months or a year. Undulant 
fever is also important because of the 
possibility of confusing it with other dis- 
eases such as typhoid fever, tuberculosis, 
malaria and arthritis. 

Contagious abortion in cattle is a public 
health problem because of the large quan- 
tity of raw milk which is consumed in this 
state. The official organization of any in- 
corporated town is vested with the author- 
ity to regulate, by ordinance, the quality of 
milk supplies distributed within the cor- 
porate limits. The requirement that milk 
be certified or pasteurized would minimize 
the number of infections from this source. 
It is of great interest to know that in IIli- 
nois the largest number of cases of undu- 
lant fever do not occur in the northern 
third of the state, which is largely a dairy 
section, nor in the southern third, which is 
largely a fruit producing section, but in 
the middle third, that is in the corn belt. 
Cows apparently contract contagious abor- 
tion from hogs, and on the basis of this 
evidence it appears that important reser- 
voirs of contagious abortion in this state 
are in hogs, as well as in cattle. 

From 1927 to 1935, 499 cases of undu- 
lant fever were reported to the Illinois De- 
partment of Public Health. In this group 
there were 27 deaths, which is a fatality 
rate of 5.4%. A careful analysis of the 
cases reported in this state, outside of 
Chicago, during 1934 and 1935 reveals that 
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57% of the cases were in males, while 43% 
were in females. This increased incidence 
in males is explained on the basis that the 
men on the farm have more direct contact 
with farm animals than have the women, 
Further analysis revealed that one-half of 
the persons with this disease lived on 
farms, whereas the remaining half lived in 
villages or cities, and gave no history of 
direct animal contact of any sort. Of the 
persons who lived on farms, history of 
contagious abortion in the cattle herds was 
obtained in 51% of the cases. 

Seventy-five per cent of all infected per- 
sons drank raw milk, while the remaining 
25% drank either pasteurized milk or no 
milk at all. Most of the cases occurred in 
persons from fifteen to fifty-five years of 
age. The question has been raised as to 
why more children under fifteen years of 
age, who are the greater consumers of 
milk, do not become victims of undulant 
fever. It is not clear whether children are 
naturally immune to this disease, or 
whether it is more difficult to recognize in 
children. Large numbers of the bacteria 
must be present before the disease is trans- 
mitted through milk. Apparently the fac- 
tor of dilution is very important. Dr. L. 
E. Starr, in reporting on undulant fever in 
the Journal of the American Medical As- 
sociation in 1934, had the following to say 
in regard to transmission through milk. 

In view of the wide distribution of brucellosis 
in dairy cattle, and the almost universal use of 
raw dairy products except in the larger towns and 
cities, it is difficult for the layman to understand 
why there are so few clinical cases of undulant 
fever. This may be explained by the following 
facts: 

1. Most of the strains of the abortus variety 
originating from cattle are comparatively non- 
pathogenic. 

2. Clinical disease results only following con- 
tact with, or ingestion of, enormous doses of the 
abortus variety, except in the case of especially 
virulent strains. 

3. Most people probably have some immunity, 
either natural or acquired. 

4. Under given conditions active infection is less 
likely to result following ingestion of the orgar- 
isms than following contact through the eye or 
the abraded skin. 
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N 98% of the cases in Illinois the diag- 

nosis was based upon a positive agglu- 
tination test and clinical symptoms. No 
doubt, a certain percentage of cases of un- 
dulant fever go undetected in this state 
every year. An additional interesting ob- 
servation in connection with this disease 1s 
that cattle which are infected generally 
abort, and the organisms are found in tre- 
mendous numbers in the fetus and mem- 
branes. However, in human beings the dis- 
ease is a general systemic one, and no au- 
thentic cases are on record of abortion in 
human females caused by these organisms. 
In many instances the organisms are iso- 
lated from the blood stream of the pa- 
tients. There are no signs whatever of 
local infection. No cases are on record of 
undulant fever having been transmitted 
from one person to another. 
with 


N CONNECTION attempts to 


control undulant fever in this state, the 
Division of Animal Industry of the De- 
partment of Agriculture has conducted 
large numbers of investigations and blood 


tests on herds of cattle and swine. How- 
ever, when positive reactors are found, the 
owner is loathe to destroy the animals be- 
cause of the small amount he receives to 
reimburse him for his losses. This is a 
problem which should receive thorough 
study by state and government authorities, 
because the control and eventual eradica- 
tion of undulant fever in man is depend- 
ent entirely on the control and eradication 
of the disease in domestic animals. 


Discussion 


John P. Stout, (State Department of Agricul- 
ture), Springfield, Ill—Since the Federal Bang’s 
disease testing started in Illinois up to Sep- 
tember 30, 1935, there were tested 5,324 herds; 
1,138 ot which were retests; thus there were 
4,186 herds under supervision. A total of 97,- 
475 cattle were tested, of which 15,878 or 16.2% 
were reactors, 

The State Department of Agriculture, 
through the Division of Animal Industry, has 
endeavored to cooperate in every way possible 
toward achieving results beneficial to all par- 
ties concerned. I believe much information of 
value has been obtained through the volume of 
work done and the conscientious interest mani- 
fest by most of those connected with it. Since 
the amount of financial aid the state is giving is 
small, we have felt that matters of policy 
should be left largely in the hands of the Fed- 
eral authorities. We have furnished all infor- 
mation possible to herd owners and veterin- 
arians. From contacts we have made it seems 
that generally the results have been satisfac- 
tory to the herd owners. 


We believe, now that the program is assum- 
ing form as a disease control project rather 
than merely one of cattle reduction, we should 
give it a bit more publicity. By “we” I mean all 
of us, the State Department of Agriculture, vet- 
erinarians and the Federal Bureau of Animal 
Industry. Last year I rather sensed it as the 
feeling of this conference that county agents 
should not be used as a means of disseminating 
information or publicity. As a result we have 
not urged these men to give any publicity to 
the program, and have given them information 
as to progress, etc., only when specially re- 
quested. 

In a county where I attended two meetings, 
one in the afternoon and one in the evening, 
arranged by the county agent and attended by 
a local veterinarian, more herds have been 
tested than in any other in the state. This did 
not happen merely because the agent called 
the meeting or because I explained the project 
or because a local veterinarian was there, but 
because all three were interested in the success 
of the program and worked together. We ex- 
pect to keep these men a little closer in touch 
with progress and developments and to ask 
them to give some publicity to the program. 


We feel quite satisfied with results obtained 
by handling the tests through centralized lab- 
oratories. I believe results have been more uni- 
form and more satisfactory to herd owners. 


We believe everyone connected with the 
program is justified in feeling that while IIli- 
nois has not done as much work as some states, 
the work has been done carefully and conserva- 
tively, and really constructively. 
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Viewpoints from the Dairy Industry on 
Bang’s Disease Control 


this discussion, that it is intended that 

I shall attempt to convey to you a cross 
section of the opinions of dairymen on 
Bang’s disease con- 
trol. If my assump- 
tion is correct, my job 
then becomes that of 
a reporter and in re- 
ducing such ideas to 
definite form, some- 
what of a philosopher. 
At neither of these 
jobs, am [I at all pro- 
ficient. 

In the above rdle, 
I shall attempt to in- 
terpret what dairymen 
think about Bang’s 
disease control. May 
I also add that this frequently is in contrast 
with what they actually do in the control 
and eradication of this disease. What I shall 
say, in all probability, more properly applies 
to what we might call the better class of 
dairy farmers. Such farmers, however, 
always determine the trend of thought on 
the part of all dairymen. Probably they 
always will do this so far as broad con- 
structive measures are concerned. 

Since I have known that I was to appear 
on this program, I have obtained the opin- 
ion of a number of dairymen. I hope I 
have been correct in the analysis of their 
opinions and I assure you I want to be ac- 
curate in conveying their ideas to you. 

1. I believe dairymen have a fair, gen- 
eral understanding of the ravages of the 
abortion disease in its most severe form. I 
think they do not fully understand the 
losses incurred aside from actual abortions 
and the reduced milk yield occasioned 
thereby. 

2. Dairymen, and especially pure-bred 
dairy cattle breeders, on the whole, desire 
to have their herds free from this disease 


I PRESUME, in view of the subject of 
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and, thereby, avoid the penalty, which they 
know must sooner or later be paid, when 
herds become heavily infected. 

3. Generally speaking, dairymen do not 
understand the agglutination test, and as a 
class they are skeptical, if not actually 
doubtful, of the accuracy of the diagnosis 
when the test is applied. 

4. Dairymen do not have a clear under- 
standing of the behavior of the disease, or 
the cause or nature of the infection and 
because of this fact, are somewhat bewil- 
dered when confronted by alternatives in 
the control and eradication of the disease. 

5. The majority of dairy farmers want 
to do what, in the long run, is to their best 
interests. There has been, however, far too 
much disagreement, in the opinions of the 
veterinary profession, for the average 
dairyman to chart any very uniform course 
of procedure for the control or complete 
elimination of this disease. 

Permit me to expand upon one or two of 
these opinions. When I said that the aver- 
age dairy farmer did not understand the 
losses incurred by abortion aside from the 
loss of the calf and reduced yield of milk 
caused by the failure of the cow to carry 
her calf to full term, I had in mind these 
things: 

1. Increased number of services required 
to produce a calf in a reacting herd. 

2. The longer interval from one calf to 
the next. 

3. The reduction in production even 
when reacting animals carry their calves to 
normal term. 

4. Increased number of retained pla- 
centas and udder involvements. 


5. Reduction in cash or trade value of 
the non-reacting animals in the herd. 
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Most of these losses are difficult to 
evaluate. Some indication of their impor- 
tance has been observed in the University 
dairy herd. In 1925, agglutination tests were 
made upon all animals in this herd. Later 
the herd was divided into reacting and non- 
reacting units. Similar records were kept in 
both herds. These showed that it required 
1.81 services per calf in negative herd and 
2.06 in positive herd. Period from one calf 











re 





to the next was 424 days in non-reacting 
herd, 451 days in reacting unit. Production 
in the calendar year non-reacting herd 
8,747 pounds milk, 338 pounds fat ; reacting 
herd 7,336 pounds milk, 293 pounds fat. A 
difference cf 1,441 pounds milk and 45 
pounds fat or approximately 17%. This 
condition obtained although only 19 abor- 
tions occurred out of 129 calves born in 
the reacting herd. Similar detailed infor- 
mation is not available regarding retained 
placentas or udder troubles, but general 
observation indicated a decided tendency to 
a greater number of both in the infected 
herd. 

Time does not permit a discussion of the 
remaining four points. I do want to point 
out, however, some of the reasons given by 
dairymen explaining why they hesitate to 
undertake a program of abortion eradica- 
tion in their herds: 

1. The tendency to interfere with the 
maintenance of a milk base. 

2. The difficulty of finding, and cost of 
obtaining, high producing, non-reacting re- 
placements. 

3. The loss of valuable breeding stock 
which react to test but continue to breed 
regularly. 

4. Poor buildings and equipment, espe- 
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cially difficult to clean up and keep clean. 

5. Lack of information on the part of 
breeders regarding the disease, its behavior 
and control. 


Discussion 


W.S. Ridgly, (Guernsey Breeder), Decatur, JIl. 
—lIf I had a farm and expected to engage in 
raising dairy cattle (I have a herd of Guernsey 
cattle) the first things I would do would be to 
make sure that the cattle I placed on that 
farm are negative to the Bang’s disease test 
and that they could not mingle in the same pas- 
ture, or across a fence, with cattle not known to 
be clean. If I had a herd in which there were 
some positive reactors to the Bang test I certainly 
would get rid of the reactors. I would not wait a 
minute. 

An animal that gives a suspicious reaction is, 
in my judgment, a germ carrier and is very dan- 
gerous. She should be isolated at once. The 
slightly suspected animals should also be iso- 
lated. If they come in contact with other ani- 
mals one is taking a chance, a chance I would 
not take. The only thing that did any good in 
my herd was to get rid of the reactors. The more 
rapidly we did that the more quickly we got 
rid of the disease. 

When calves were born to positive cows the 
plan was to take these calves at four days of age 
and put them in pens by themselves, feed them 
twice a day, and pay no further attention to 
them. When put in the pen they were positive. 
A few were positive at the end of ninety days, 
but the mass of them passed negative at ninety 
days. A very few were still positive at 120 days, 
but after another thirty days all were nega- 
tive and they have been negative ever since. 

We took a group of 21 heifers. When tested 
all were negative; tested again in ten days, all 
were negative. They were put in a pasture 
where nothing could contaminate them. At 
the end of 30 days the youngest in the lot was 
positive. We took her out immediately. In 
another 30 days one more was tested positive. 
In 30 days more another was positive, then two 
more at the next 30 day test. All reactors were 
cleaned out the same day. Two of these heif- 
ers about to freshen were put in the barn where 
they could not come in contact with any cattle. 
They were negative, and were given the best 
possible care. The men even changed clothing 
before going near them. Thirty days after 
freshening both were positive. I believe that 
among the original bunch of 26 there was a car- 
rier that we never found. 

After the grief I have had, I have cleaned up 
a herd of cattle. They are as healthy as I 
know how to get cattle. It was done at a sac- 
rifice of cattle——at a sacrifice of animals costing 
me up to $1,200 apiece. The positive cattle were 
disposed of immediately, generally to the butcher. 
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Viewpoints from the Dairy Industry on 
Bang’s Disease Control 


cerned in the control of Bang’s dis- 

ease, since this is one of the major 
problems confronting it. This disease is 
a big factor in economic milk production. 
It is also a problem 
in milk distribution. 
In the limited time 
allotted, I shall dis- 
cuss this from the 
side of milk distribu- 
tion. 

Anyone who is to 
be successful in the 
fluid milk business 
must sooner or later 
realize that he must 
accede to the desires 
of the consumer and 
provide him with a 
satisfactory milk sup- 
ply. The Author 

To be satisfactory milk must be safe, 
must have sufficient nutritive value, good 
flavor and good keeping qualities. For 
years, the various health departments 
and dairy commissions have supervised 
fairly well the milk supplies insofar as the 
food value was concerned. Furthermore, 
the consumer has been active along this 
line and has used the cream line as a criter- 
ion of richness and food value. The keep- 
ing quality and flavor also have been under 
the consumer’s supervision. Since these 
qualities are determinable by the consumer, 
milk. distributors, whether large or small, 
are forced by competition to do certain 
things which will protect these qualities. 

The safety of the milk supply is another 
question. Many communities have adopted 
control measures such as pasteurization, in 
order to safeguard the milk supply. How- 
ever, while the pasteurization of milk has 
spread, its greatest popularity is still the 
larger cities. In cities of 500,000 or more, 
about 98 per cent of the milk supply is 


[ee DAIRY industry is greatly con- 
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pasteurized ; whereas in cities of 10,000 to 
25,000, less than 60 per cent is pasteurized. 
In cities of less than 10,000 the percentage 
is considerably less. j 


HIS past year the Illinois State De- 

partment of Agriculture, Division of 
Foods and Dairies, in cooperation with the 
Department of Dairy Husbandry, Univer- 
sity of Illinois, carried on a survey of the 
quality of raw milk sold in Illinois outside 
of those cities which have satisfactory 
milk control ordinances. 

Samples of raw milk were collected by 
the state inspectors from producer-distrib- 
utors, grocers, milk dealers, taverns, etc. 
The samples taken did not necessarily rep- 
resent milk as produced on farms, but 
rather milk as it was offered for sale. In 
some instances the producer-distributor 
was selling milk from one herd, but most 
cases represented milk from several herds 
which was mixed and bottled. 

Samples were taken by inspectors dur- 
ing November and December, 1934 and 
January and February, 1935. These were 
packed in ice and reached the laboratory 
within approximately three hours. About 
one-third of the samples was analyzed by 
the Department of Dairy Husbandry of the 
University of Illinois, and the remainder 
was taken to laboratories 
Rockford, Springfield, Peoria, and Quincy. 
Samples were taken in various localities in 
54 of the counties throughout the northern 
two-thirds of the state. Therefore, the re- 


sults give a fairly true picture of condi- ff 


tions as they existed at that time in that 
portion of the state. It should be pointed 
out that since the work was carried on 
during the winter months, undoubtedly the 
results were more favorable than they 
would have been had the samples been 
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taken throughout the year or during the 
warm months. 


OMPLETE analyses were not made 

on all samples since in some cases the 
samples were not in suitable condition for 
all determinations and, furthermore, some 
of the laboratories were not equipped to 
do certain phases of the work. 


Composition of Samples 


The fat content was determined on 1720 
samples with the following results: 

No. of samples 9% of total 

Below state minimum 

standard of 3.0% fat 
3.0% to 3.5% 


2.38 
10.99 
20.93 
23.84 
17.62 
24.24 


100.00 
It should be pointed out that a number 
of samples tested over 6% per cent of fat 
and some tested more than 7%. 
Solids-not-fat determinations were made 
on 827 samples with the following results: 


No. of samples 9% of total 
Under legal minimum of 


5.0% 


8.58 
32.29 
41.48 
17.65 


100.00 
From the foregoing the conclusion can 
be drawn that there is little reason for 
complaint insofar as the chemical composi- 
tion of this milk is concerned. 


8.5% to 9.0% 
9.0% to 9.5% 
9.5% and over 


Sanitary Qualities 


Bacterial counts were made on 1773 
samples using the standard plate method. 
The results are as follows: 


No. of samples 9% of total 
12.80 
27.35 
17.03 
26.00 

8.35 
8.47 


100.00 
Sediment tests on 1493 samples were 
classified as follows: 


Below 10,000 
10,000 to 
50,000 to 
100,000 to 500,000. 
500,000 to 1,000,000 
1,000,000 and over 


57 


No. of samples % of total 
63 42.20 
8.64 
12.79 
35.23 
1.14 


Slight sediment 
Medium dirty 
Dirty 
Very dirty 
100.00 
Apparently about one-half of the milk is 
being filtered through sanitary pads and 
half is strained through a wire or cloth 
strainer. 


HE agglutination test for abortion or- 

ganisms was made on 1424 samples. 
There were 285 samples, or 20.01%, that 
were positive for abortion and 1139, or 
79.99%, negative. No doubt, these figures 
are extremely conservative since it is well 
known that the agglutination test is not a 
very satisfactory method for determining 
the presence of abortion organisms in milk. 
The mixing of milk from various cows and 
herds may give a dilution factor which 
greatly reduces the positive results. Yet 
these figures are significant and certainly 
warrant calling the consumers’ attention to 
the danger involved in consuming raw milk 
of an unknown quality. 


| aceenpae ai for the presence of 
streptococci causing mastitis were 
made on 728 samples. Of this number 110 
samples or 15.11%, were positive and 618 
or 84.89% were negative. To be sure, not 
all strains of streptococci causing mastitis 
will produce septic sore throat in humans, 
yet when over 15% of the samples are 
positive, it certainly calls for the hoisting 
of a red flag. 


ESTS for Esch. coli were run on 372 
samples. There were 78 or 20.97% 
positive and 294 or 79.03% negative. An- 
other significant set of figures since it must 
be remembered that the presence of coli 
indicates fecal contamination of some kind. 


N VIEW of the foregoing, one cannot 

help but be impressed with the uncer- 
tainty of the quality of the milk supply in 
unsupervised areas. Even though the food 
value of the product as represented by its 
chemical composition does not present a 
problem, there is a positive health problem 





involved, as shown by the results of the 
abortion, mastitis and coli tests. 


T SEEMS to me that the foregoing 
points out clearly that veterinarians 
have a definite place in this whole problem 
of a safe milk supply. They should take 
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an aggressive attitude and cooperate with 
the health officials and fluid milk industry 
in controlling animal diseases so that con- 
sumers in all communities will be given the 
safe milk supply that they have a right to 
expect. 


' + 


Bang’s Disease Free, 
State-Accredited Herds 


Accredited Herds.—These are officially 
recognized Bang’s disease-free herds. The 
first herd accredited in Illinois was accred- 
ited November 13, 1928. There are at pres- 
ent 42 herds that are officially free from the 
disease in the state. 
There were more than 
100 a short time ago. 
However, a lot of 
owners have signed 
up in the government 
project and cleaned 
up. We have done 
quite a lot of work in 
trying to keep them 
in good shape. They 
are inclined to neglect 
the test, especially the 
last year when they 
can sign up with the Federal program and 
get indemnity for reactors. These 42 herds 
are located in 24 counties of the state. 
There have been ten certificates issued to 
various herds of the State of Illinois, these 
are not included in the list. 

The Guernsey breed heads the list of 
accredited herds with 19, Holstein next 
with 10, Jersey 9, Angus 2, Shorthorn 1, 
and Brown Swiss 1. It is possibly a mat- 
ter of only a short time until we have many 
more herds on the accredited list. Herds 
tested by the Federal government will be 
accredited the same as if they had been han- 
dled in the regular manner in Project 1046. 

There has been some trouble in the last 
year in getting owners to retest their cat- 
tle. They are careless about the retest re- 
quirement. A lot of them forget it. I have 


Dr. H. C. Rinehart 
State Veterinarian 
Springfield, Ill. 


By H. C. RINEHART, Springfield, Illinois 
State Department of Agriculture 


been more lenient in the last six months 
than heretofore on accrediting herds. In 
some cases they have run over as long as 60 
to 90 days, but if they give a clean test at 
that time I have been willing to retain the 
herd on the accredited list. This is a little 
contrary to the original plan, but I consider 
it better to do this than for them to drop 
out. 


Anti-A bortion Vaccination.—I have been 
carrying on a vaccination experiment at one 
of the state institutions for about one and 
one-half years. This is not a large herd. 
The problem of having sufficient milk to 
supply the population of 60,000 at the state 
institutions is a difficult one. With 1,500 
dairy cows at these institutions we are 
short of milk. At one institution where 
there are 4,000 inmates and employes, the 
milk bill is $3,000.00 per month. Three 
years ago 26 cows in an institution herd 
were tested; nine reacted. They had been 
losing calves, plenty of them. Of course 
this was an alarming condition. We vac- 
cinated all the cows with the living organ- 
ism. In 90 days eight cows reacted and on 
a second retest, nine. The remainder were 
negative and since then there has not been 
any calf loss that could be definitely traced 
to Bang’s disease. Two were lost due to in- 
jury. The manager of this institution is 
“sold” on vaccination. The cows are milking 
well, better than ever before. There is less 
trouble with the cattle at this place than at 
any other institution in the state. 
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Field Observations on Bang’s Disease Control 


N OBSERVATION made in the 
A field, extending over so short a 

period as one year, cannot be very 
conclusive. One does not contact enough 
cattle or reactors in that time. Bang’s dis- 
ease and the agglutination test were just 
so much grief to me at first. Most of what 
I knew about them came from hearsay, 
which was contradictory and to the general 
import that the test is not reliable. 

About the second or third test we made, 
where reactors were found, I noticed the 
farmer walking behind and each time a 
cow was singled out as a reactor, he would 
nod his head. I questioned him and he said 
that he knew each one from past history 
and could have picked them out himself 
without the test if he had known what we 
wanted. I proceeded to delve into the his- 
tory of various herds. The information 
obtained is not generally applicable because 
the herds listed were heavily infected. 
About 66% of the herds studied were in- 
fected. About 33% of the animals in these 
herds were reactors. Of the infected herds 
about 75% were reactors. I came to the 
conclusion that the smaller herds were the 
negative ones. 


HEN we first started the Bang’s dis- 
ease control program, it was usually 
the owners who had had trouble with their 
herds who signed up for the test. In 238 
herds composed of 5,361 cattle, we found 
1,679 reactors. I secured the history of 
803 of these reactors. Of these, 520 had 
aborted at some time or another and 107 
or 13.3% of the 803 had reacted previous- 
ly; 67 or 8.3% were sterile. These sterile 
animals apparently had had normal calves 
and then became sterile. Of the 803 re- 
actors, 22 or 2.7% had a history of mas- 
titis. Eighty-seven or 10.8% were reported 
all right, the owners never having had 
any trouble. If we can take abortion, mas- 
titis and sterility as symptoms of Bang’s 
disease, 89.2% of the 803 cattle had a 
history of Bang’s disease. 
In these herds, 29 cows that did not re- 
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act to the test had aborted and 10 that did 
not react to the government test had re- 
acted previously; one of these was classed 
as a suspect and nine negative. 


. 3,865 cattle on which I kept an age 
record, there were 1,224 reactors, or 
36.6%. There were 274 head six months 
of age of which 21, or 8% were reactors; 
470 head one year old of which 59 or 
12.5% were reactors; 590 head two years 
of age of which 133 or 22.6% were re- 
actors; 516 three years of age of which 
183 or 35.5% were reactors; 468 four 
years of age of which 191 or 41% were 
reactors; 494 five years of age of which 
201 or 40.7% were reactors; 384 six years 
of age of which 160 or 44% were reactors ; 
292 seven years of age of which 124 or 
42.4% were reactors; 187 eight years of 
age of which 82 or 43.8% were reactors; 
73 nine years of age of which 33 or 45.2% 
were reactors; 117 ten years of age of 
which 37 or 31.6% were reactors, and 107 
bulls of which 19 or 17.7% were reactors. 
This low percentage of reactors among the 
bulls was due, probably, to being handled 
differently than cows. They were kept 
separated from the herd for the most part. 
There were a lot of cows affected with 
mastitis that did not react to the Bang’s 
disease test. 


N BLEEDING cattle there are a few 

things that I think we should remem- 
ber. The owners who sign up in this proj- 
ect are, for the most part, the most intelli- 
gent and best read of the farmers in their 
community. They do not like to see the 
blood all over the place. Some veterinar- 
ians leave blood in the manger and in the 
farm yards. It does not take much more 
time to have a pan to put it in and does 
make a much more favorable impression. 
Moreover, extension of the disease follow- 
ing testing might be attributed to this 
spilled blood. 








VETERINARY MEDICINE 


Staphylococcic Mastitis 


HE relations between human medi- 
cine and veterinary medicine continue 
to develop in interest; the contacts 
become greater from year to year. We are 
more convinced than we ever were that 
human medicine cannot advance without 
the closest cooperation with veterinary 
medicine. We are confronted today with 
problems that require an opinion by experts 
in the field of animal pathology and I hope 
that the time will soon come when we will 
be able to attach, to our groups in the Col- 
lege of Medicine at Chicago, men skilled 
in animal pathology. 

Streptococcic mastitis is a serious men- 
ace from the standpoint of public health. 
We are also confronted with staphylococ- 
cic mastitis. 

Only a few years ago we knew nothing 
about this in human medicine; now it is 
before us as a serious disease. From time 
to time in human medicine we have sudden 
and serious outbreaks of what is called 
“food” or “ptomaine” poisoning. People 
partake of food in common and 10 or 20 or 
more will be stricken in a few hours. They 
will have fever, nausea, vomiting, diarrhea 
and sometimes become very sick and not 
infrequently there are several fatalities. 
The etiology of these outbreaks was not 
determined and the term “ptomaine” poi- 
soning was used. Now we are analyzing 
these various outbreaks and studying them 
as they arise and we are making real prog- 
ress. Some of these outbreaks have been 
determined definitely as being due to strep- 
tococci occurring in milk. 

Our attention was attracted by the very 
serious outbreak in Tennessee two years 
ago. There, in a college, the faculty and stu- 
dents, numbering about 300, were suddenly 
stricken after eating together in the main 
hall dining room. Some of these people 
were seriously ill and there were two or 
three deaths. The attack came on suddenly. 
It was possible at that time, and under 
those conditions, to make fairly careful ex- 
aminations of the material. It was traced 
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definitely to milk from a certain dairy. To 

pass over some of these points briefly, it 

was determined that a staphylococcus was 

involved, as it was found in the milk and 

in the food, and two cows were picked out 

with a definite mastitis. This staphylococ- 

cus was obtained from their milk. Consid- 

erable experimental work was done and it 
was shown that a toxin was present. 

In Illinois about six weeks ago there was 
another outbreak when 30 cases were re- 
ported. The outbreak was due to eating 
certain foods in which milk was used. A 
staphylococcus was isolated and was traced 
to a cow suffering from mastitis. We have 
this staphylococcus at the present time. It 
was obtained from the Department of 
Health and experiments with it are being 
conducted. Certain experiments have been 
made already which indicate that it is a 
toxin producer. I have no doubt in looking 
over the literature that these things are not 
uncommon. 


WOULD like to bring this home to you. 

You veterinarians can do things with 
your patients that we cannot do with ours. 
In the outbreak in Tennessee and in Illinois 
no attention was paid to the udders. The 
cows were detected and excluded and the 
owners were ordered to remove them from 
the herd. A definite autopsy was not 
made, so far as I know, and no accurate di- 
agnosis was made of the udder harboring 
this staphylococcus. If you come in contact 
with these sick animals see to it that the 
cows, if they are detected and destroyed, 
are autopsied. We are very anxious to get 
these specimens so that we can study them 
carefully and scientifically. There is no 
doubt but that this problem is a very large 
one and we are going to hear of more and 
more of these outbreaks. They have been 
passed off as “ptomaine” poisoning, but if 
you hear of any of these outbreaks suspect 
staphylococcus. It is interesting that we do 
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not know much about them except that they 
are staphylococci. We do not know if 
they belong to one species or not. Some oi 
the staphylococci are quite inert and do not 
produce toxins, unless they occur in certain 
custards, pastries, etc., which people usual- 
ly have at parties, church dinners, ete. 
When grown in certain media of that char- 
acter, in which milk is frequently the impor- 
tant ingredient, they will produce large 
quantities of these toxins. We must learn 
more about them and this we cannot do 
unless we have more material to study. It 
is probably as important a problem as is 
streptococcic sore throat. 


7 , < #¢ 


WATER INTOXICATION 


If the intake of water in animals exceeds 
that of the output, a condition results 
known as water intoxication. The symp- 
toms are characterized by muscle twitch- 
ing, asthma, nausea, vomiting, diarrhea, 
intermittent convulsions, followed by coma, 
and death, occurring usually at the heighth 
of a convulsion, 

Experimentally, this condition has been 
produced in dogs, cats, rabbits, guinea pigs 
and rats. The amount of water necessary 
is about 50cc of water per kilogram of 
body weight, given by mouth at half-hour 
intervals, with the symptoms appearing 
from three to five hours after the begin- 
ning of the administration of water. Re- 
cently, similar symptoms were produced in 
rabbits by administering water per rectum. 

Autopsies are usually negative, with the 
exception of slight congestion of the kid- 
ney and liver and with definite evidence of 
edema of the brain. 

It is found that injections of hypertonic 
salt (NaCl) solutions before the adminis- 
tration of water prevent the onset of water 
intoxication and often are responsible for 
the animal’s recovery, if given when the 
symptoms have reached the convulsion 
stage. 

IF. R. STEGGERDA, 
Dept. of Physiology, U. of I. 
Urbana, IIl. 
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Brucella Abortus In 
Market Milk 


URING the years 1933 and 1934, 233 
samples of milk were examined for 
the presence of Brucella. The samples were 
collected in thirty-seven different counties 
in Illinois by representatives of the State 
Department of Public Health. All samples 
were collected in duplicate at milk depots, 
one preceding and one following pasteur- 
ization. Each sample, therefore, represent- 
ed the pooled milk from one or more 
herds. 

An examination by guinea pig inocula- 
tion was completed on 130 samples, includ- 
ing 68 pasteurized and 62 unpasteurized 
samples. Delay and breakage in transit, 
spoilage and an intercurrent infection in 
inoculated guinea pigs made it impossible 
to complete the examination of 103 sam- 
ples. Of the total samples inoculated into 
guinea pigs, Brucella abortus was isolated 
from 31 (50%) of the 62 unpasteurized 
milk samples. All pasteurized samples 
proved negative to Brucella. 

The results indicate that Brucella abor- 
tus is not uncommon in unpasteurized 
pooled milk from different herds and that 
routine pasteurization as employed at milk 
depots on specimens submitted by repre- 
sentatives of the State Department of Pub- 
lic Health proved efficient in destroying 
natural Brucella infection in milk. All 
strains of Brucella isolated from unpas- 
teurized milk were grown on differential 
media as described by Huddleson and 
were shown to be of the bovine type. 

Guinea pig inoculation proved to be the 
most effective means of isolating B. abortus 
from this type of sample since the organ- 
ism was not isolated by direct culture from 
a single sample. 

J. P. Torrey,* 
RoBERT GRAHAM, 
Division, Animal Pathology and 
Hygiene, University of Illinois. 

Urbana, Illinois. 

7 * Assigned by the State Department of Agriculture to 


the Division of Animal Pathology and Hygiene, University 
of Illinois, to assist in diagnostic work. 





VETERINARY MEDICINE 


Pathogenic Yeasts and Fungi 


are closely related organisms, the 
latter two groups being the more 
specialized in structure. They may be either 
saprophytic or parasitic. Nutrition for 
growth is obtained by the decomposition of 
chemical substances; in the case of those 
which are parasitic, by the destruction of 
the tissues. The fungi and yeasts which are 
parasitic are the subject of this discussion. 
The higher fungi differ from the first 
two groups in that they are multicellular, 
their threads or filaments being composed 
of a number of cells. From these filaments 
resistant bodies, known as conidia, develop. 
Yeasts and bacteria are unicellular, and dif- 
fer in many characteristics. Yeasts are 
larger, reproduce by budding, develop gen- 
erally more slowly than bacteria, and can 
grow well on an acid medium. They may 
at times produce a sort of false mycelial 
growth, but not of the type produced by the 
fungi. The technic for growing and study- 
ing these three groups of organisms in the 
laboratory is essentially the same, staining 
procedures and culture media for one group 
being applicable to a study of the other. 
Some difficulties, however, arise when 
mixed cultures of these organisms are en- 
countered. Pathogenic fungi grow slowly 
so that bacteria may overgrow them on cul- 
ture media, making isolation difficult. 


ECAUSE of the ubiquity of mold 

spores it is often possible to isolate 
them from pathological conditions in which 
they are of no significance. This occurs 
especially in examining wounds, pus, spu- 
tum and skin lesions. Before they can be 
incriminated as the cause of a diseased con- 
dition, it is necessary to reproduce such 
conditions in experimental animals inocu- 
lated with the fungi in question. 

Diseases caused by pathogenic fungi and 
yeasts are not as common in animals and 
man as bacterial diseases. They are gener- 
ally milder but more chronic, tending to 
persist longer, spreading progressively, and 
often, if not controlled, endangering life. 


Bex coset yeasts and other fungi 


By F. M. CLARK, Urbana, Illinois 
Department of Bacteriology, 
University of Illinois 


They may or may not be contagious, but ii 
contagious, they are not spread as readily 
as bacterial infections. Though not as in- 
fective as bacteria they are similar in dis- 
tribution. 

ETHODS of diagnosis differ with the 

various diseases. Freshly opened ab- 
scesses with pus permit easier and more 
rapid diagnosis. Shortly after opening, 
these abscesses may become overgrown 
with bacteria which makes diagnosis and 
isolation of the causal organism difficult. 
Generally fungus parasites are not as nv- 
merous in exudates as are bacteria. It is 


often necessary to remove some tissue and 
stain to demonstrate their presence. This 
is due to the filamentous nature of the path- 
ogenic fungi, the mycelium of which is im- 
bedded in the tissue and not present in the 
exudate. In yeast infections, wet prepara- 


tions are more satisfactory for observation 
than stained slides. 

Most species of fungi and yeasts have a 
low invasive power. The portals of entry 
are generally abrasions in skin, hair folli- 
cles, mucous membrane, wounds and the 
lungs. In the skin and mucous membrane 
they penetrate only the upper layers. How- 
ever, with some diseases, which enter 
through the lungs, deep seated lesions oc- 
cur. The organisms are spread throughout 
the body by the lymph or blood stream. Re- 
sulting infections are in the nature of ab- 
scesses and tumor like structures. Where 
the lungs are involved the lesions are often 
mistaken for tuberculosis. 

Diseases produced by one type of or- 
ganism may result in different symptoms in 
the body. As an example, Aspergillus firm- 
igatus, when injected into fowls intraven- 
ously, develops necrosis and hemorrhage 
where the spores germinate. If only a few 
spores are injected they produce, after a 
time, typical tubercles in the internal vis- 
cera. Spores blown into the trachea cause 
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a fatal pneumonia in twenty-four hours. 
Feeding the fowls with grain on which 
spores of Aspergillus fumigatus are present 
causes the development of cavities in the 
lungs with massive growth of mycelium in 
the air sacs. 


gene igc caused by pathogenic fungi 
and yeasts may be classified under 
three headings:—(1) Superficial eczema- 
like, cutaneous diseases (2) Deep seated, 
cutaneous or subcutaneous infections tend- 
ing to become generalized (3) Infections 
involving the lungs, but which may become 
generalized, 


Favus, a disease of filth, attacks not only 
man but cats, dogs and chickens as well. In 
man lesions usually occur on the scalp, 
though other parts of the body may be af- 
fected. It forms a crusty, yellow, cup- 
shaped mass of growth, in which it is easy 
to demonstrate the organism and mycelium. 


Ring-worm is another skin disease com- 
mon to both man and animals. It is trans- 
missible from animals to man by means of 
spores. The skin surface is affected, the 
organism gaining entrance through the hair 
follicle. It produces a characteristic red- 
ness due to congestion, followed by scaling, 
and concentric rings due to irritation caused 
by the development of the fungus. It is 
common in cattle especially during winter 
months, 


Blastomycosis occurs mainly as a skin 
infection or subcutaneously as a wound in- 
fection. In a few cases lung involvements 
have been reported. Primary blastomycosis 
of the lungs frequently looks like pulmon- 
ary tuberculosis. On the surface, a smail 
firm papule develops, followed by several 
Secondary papules which coalesce, later 
breaking down in the center and discharg- 
ing pus. Diagnosis consists of finding the 
organisms in the pus and cultivating them 
on Sabouraud media, on which growth is 
abundant. 

Certain of the yeasts known as Torula 
may cause skin infections. These attack 
especially the moist folds of the skin which 
results in small papules, or blisters with 
scaling. 
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Sporotrichosis is a good example of the 
deeply seated cutaneous diseases. This dis- 
ease is limited to the Mississippi Valley, in 
this country, where the organism grows 
saprophytically on plants. It causes disease 
in man, the majority of cases developing in 
farmers. Among animals the horse especial- 
ly is susceptible to attack. The avenues of 
entrance for this organism are wounds or 
by the alimentary canal. The lesions look 
like boils, hard reddened areas from which 
pus exudes, but the area is not hot and 
tender and there are no systemic reactions. 
Diagnosis is established by demonstrating 
the organisms in pus or body tissue. An 
even more satisfactory method is to isolate 
the organism from pus and cultivate on 
Sabouraud’s agar where typical pear 
shaped conidia are produced. 

Certain of the yeasts produce deep seated 
cutaneous infections. Ulcers usually appear 
first and are often followed by swelling of 
lymph nodes. There is no inflammation in 
the abscesses and swellings and no sys- 
temic reactions. If the abscesses are opened, 
a fluid is found containing the yeast cells. 


Aspergillosis, which has been mentioned, 
represents a typical lung infection. It ‘s 
especially important in chickens, ducks and 
pigeons. With young chicks it is sometimes 
spoken of as “brooder pneumonia.” Its out- 
break may be traced to the feeding of moldy 
grain or housing the chicks in damp quar- 
ters when the fungus develops on the litter, 
producing spores which are inhaled. Three 
types of infection may be observed in birds 
attacked by this fungus, namely an infec- 
tion of the air sacs, the pneumonic type, 
and the development of nodules in the 
lungs. 

Torula produce an infection of the nerv- 
ous system. The infection usually starts in 
the lungs, from which the organisms invade 
the blood and produce infection in various 
viscera, especially the brain. The disease 
progresses slowly without fever. The le- 
sions show areas of destroyed or dissolved 
tissue, with practically no inflammation, and 
an absence of pus cells. These organisms 
appear in the tissue as round budding cells 
surrounded by a thick capsule. 
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VETERINARY MEDICINE 


Effect of Hydrochloric Acid Injection on the 
Number of Leucocytes in the Blood 


ANY veterinarians are reporting 
M highly favorable results from the 
intravenous injection of a very 
dilute solution of hydrochloric acid. Among 
the conditions reported as being improved 
with this form of therapy are puncture 
wounds of horses’ feet, mastitis, colibacil- 
losis, urticaria and even “ptomaine poison- 
ing.” In attempting to account for the 
beneficial results obtained two _ theories 
have been advanced, viz, (1) a leucocyto- 
sis, and (2) correction of achlorhydria and 
alkalosis. So far as known, however, no 
effort has been made to determine in ani- 
mals the exact modus operandi by which 
the dilute acid exerts a curative effect. 
Beneficial results have also been reported 
by certain physicians following the use of 
the dilute acid and in some instances blood 
examinations have been made. Temporary 
leucocytoses of a moderate degree have 
been found in human patients following 


injection of the dilute acid. So far as could 
be ascertained, no blood determinations 
have been made during the course of the 
treatment in animals. 


N AN effort to determine if a leucocy- 

tosis of any degree is engendered in 
cattle by the intravenous injection of a 
dilute solution of hydrochloric acid, two 
groups, each comprised of four animals 
were used. In one group there were four 
heifers ranging in age from 9 to 14 
months. These immature cattle were se- 
lected to eliminate any possible effect 
which lactation might have upon the results 
obtained. The second group consisted of 
four mature animals, all of which were in 
approximately the middle of their lactation 
periods. 

The acid used was a sterile aqueous 
1-1500 (volumetric) solution of C. P. 
hydrochloric acid. Injections at two and 
three-day intervals were made, slowly into 
the jugular vein, at a given time each 
morning. The latter precaution was taken 


By E. H. BARGER,* Urbana, Illinois 
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to eliminate the factor of diurnal variation, 
if such a variation exists in cattle. 


hemoglobin determinations. 
apparatus was employed for the latter. 


It will be noted that approximately 48 


or more hours elapsed after the injection § 


of the acid before the blood was drawn 


for study. If only a temporary leucocytosis f 
should be induced by the treatment inf 
cattle, as has been reported in humans, f 


it is obvious that it would not be apparent 


as long as 48 hours later. Lobulation of the F 
also § 


polymorphonuclear leucocytes was 
studied and recorded, since it was believed 
that if a marked and persistent leucocytosis 


should be induced by the injection, young ff 


neutrophiles would probably appear. 


Table No. 1 designates the animals, the f 
age and the amount of HCI solution in- ff 


Blood 
for study was drawn by syringe from the ff 
jugular vein just prior to each injection f 
and smears made immediately for differen. J for th 
tial counts, and a sufficient amount collect- f made 
ed in citrate for the total cell counts and ff 


Newcomer’s ff 


Tak 


jected in the heifer group. The dates on ff 


which these animals were injected wer 


May 14, 16, 18, 21, 23, 25, and 28, 1934. 8 


Each animal received seven injections. 


Table No. 1. Heifer Group 


Age at 
Injection 


Amount 
Injected 
25cc 


Heifer No. 
501d 


9 mo. 


523d 12 mo. 50cc 


530d 10 mo. 75cc 


391d 14 mo. Control 


It will be noted that the amount of acid 
solution injected in the heifer group varied 
from 25cc to 75cc while in the mature lac- 
tating cows the uniform dosage was 250ce. 


* Assigned to the Division of Animal Pathology and 
Hygiene, University of Illinois, to assist in diagnostic 
work. 
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Table No. 2. Mature, Lactating Cows 
Age at 
Injection 

Mature lactating 


Amount 
Injected 
250cc 


Cow No. 
506 


Mature lactating 250cc 


Mature lactating 250cc 


Mature lactating Control 


Table No. 2 gives the same information 


Many data were obtained from the 
studies but the space available permits the 
presentation of but few. The leucocyte 
counts, high, low and average, for the two 


Scroups are as follows: 


Heifer 
Six Pre-Injection Determinations 
Low High Average 
10,250 14,900 11,700 
8,300 11,150 9,833 
501d 9,750 12,100 10,891 
391d (Control) 6,250 9,600 8,300 
Nine Post-Injection Determinations 
9,350 15,800 11,355 
8,700 12,650 10,861 
501d 5,750 11,650 9,533 
391d (Control) 7,250 9,500 8,861 


It is of interest to note, in this group, 


523d 
530d 


523d 
530d 


Hthe close correlation between the averages 


the determinations made during the course 


HE variations noted in the individual 
determinations were small and well 


within the range of technical error. For 


Heifer 523d the average obtained during 


injection is less than that obtained before 


treatment. Heifer 530d shows a_ post-in- 
jection average noticeably higher following 
injection, the only animal to do so. In 
Heifer 501d the greatest difference is noted : 
viz, 1538, but this higher average was ob- 
tained prior to treatment. For the control 
animal, Heifer 391d, there is no significant 
variation between pre-injection and _post- 
injection averages. A study of the neutro- 
philes failed to indicate any noticeable 
change in the degree of lobulation of the 
nuclei. The erythrocyte counts, as well as 
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hemoglobin determinations, likewise showed 
no changes of significance. 


Mature Cow Group 


Six Pre-Injection Determinations 
Cow No. Low High Average 
506 7,700 10,450 9,050 
483 4,150 6,050 5,125 
485 12,300 16,900 14,891 
517 (Control) 8,600 11,500 9,991 


Six Post-Injection Determinations 
6,600 9,850 
3,950 6,700 

485 15,200 18,950 17,875 

517 (Control) 9,800 12,950 11,383 

As was the case with the heifers, no 
significant changes are found in the figures 
for the group of mature cows. The varia- 
tions found in the individual determina- 
tions were small and might well be attrib- 
uted to technical error. Cow 506 shows a 
decrease in low, high, and average counts 
made during the injections, while Cow 483 
reveals only a slight increase in the aver- 
age figures. In cow 485 there appears the 
greatest increase in the average of the total 
white cell counts but a glance at the fig- 
ures shows an unusually high level for this 
animal, so the difference is not materially 
out of proportion with that observed in 
some of the other animals. The control, 
517, exhibits an increase in the post-injec- 
tion figures over those obtained prior to 
treatment, a finding which appears to 
nullify any increase noted in the injected 
animals. The total erythrocyte count and 
hemoglobin figures appear not to have been 
influenced, nor were significant changes 
observed in the lobulation of the neutro- 
philes. 


506 
483 


8,641 


5,558 


Conclusions 

1. As judged by the standard of leuco- 
cyte and differential counts, no apparent 
leucocytosis was induced in either a group 
of heifers or a group of mature lactating 
cows by the intravenous injection of a 
sterile dilute (1-1500 volumetric) aqueous 
solution by hydrochloric acid. 

2. If a leucocytosis was induced in any 
of the animals, it did not persist for as 
long as 48 hours. 

3. In no instance was there any clinical 
manifestation of illness during the observa- 
tion nor was milk production disturbed. 





66 





VETERINARY MEDICINE 


Phosphorus Deficiencies and Disease 


UITE naturally we associate phos- 
phorus as a nutrient with bone for- 
mation, because so much of the 

phosphorus contained in the animal body is 
located in the bones. The same is true of 
calcium, and the two 
elements are com- 
monly associated to- 
gether in nutrition on 
account of their com- 
bination in bone as 
tricalcium phosphate. 
But while 98% or 
more of the body’s 
Mm store of calcium is 
A contained: in the 
bones, less than 80% 
of the body’s store of 
phosphorus is so lo- 
cated. Thus, a fourth 
to a fifth of the phos- 
phorus is present in 
the soft tissues of the body and presumably 
is performing a variety of functions there. 
The correctness of this supposition is borne 
out by a recent review by Kay (1932) on 
the metabolism of the compounds of phos- 
phorus. In introducing his subject, Kay 
makes the following statement: 

Compounds of phosphorus are present in every 
cell and fluid of the body: they are concerned with 
carbohydrate metabolism, with lipins and lipin 
metabolism, with certain types of protein syn- 
thesis, with the synthesis and breakdown of nu- 
cleic acids, with calcium metabolism, with the 
buffering power of blood and other tissues, with 
the growth and maintenance of bone, with muscu- 
lar contraction, with the functioning of the central 
nervous system, and suffer changes in a large 
variety of diseased conditions. 





The Author 


HE phosphorus in the bony framework 

of the body, besides its function in 
contributing to the rigidity of the skeleton, 
necessary to the effective use of the volun- 
tary muscles and to its function in protect- 
ing the vital organs against mechanical in- 
jury, constitutes a nutritive deposit that 
may be drawn upon when the dietary phos- 
phorus fails to cover the current expendi- 


By H. H. MITCHELL, Urbana, Illinois 
Division of Animal Nutrition, 
University of Illinois 


tures of phosphorus in metabolism. Some 
50 to 60% of this savings deposit may be 
withdrawn without serious injury. In this 
connection Kincaid (1914) has made some 
interesting phylogenetic observations. The 
framework of the lower animals consists 
largely of CaCQOs, instead of Cas(PO,4)s. 
but analysis of the exoskeletons of each 
class of invertebrates shows a steadily in- 
creasing phosphorus content in ascending 
the evolutionary scale, though it is never 
large among the invertebrates. The endo- 
skeleton of vertebrates is notably higher in 
phosphorus and is very constant in this re- 
spect throughout the vertebrate group. In 
contrast to the skeletal framework, the 
phosphorus content of nerve and muscle 
tissue is surprisingly uniform throughout 


the animal kingdom. The vertebrates, with_ 


their great stores of phosphorus, are hence 
better fortified than the invertebrates 
against a deficiency of this element in their 
food supply. 


ROM the number and diversity of its 

known functions, one might expect that 
a deficiency in the ration of an animal 
would, besides its effect upon skeletal tis- 
sue, impair a variety of activities served by 
the soft tissues of the body. It will be 
convenient to refer to such a deficiency by 
the term “aphosphorosis.” On the same 
basis, a deficiency of calcium will be called 
an “acalcicosis.” 

The most familiar type of aphosphorosis 
is rickets, a bone disease of young animals 
incurred only during the period when the 
epiphyses are actively functioning in bone 
growth. The histological picture of rickets 
is a distinct one and involves a hypertrophy 
of the matrix of the bone, with the forma- 
tion of osteoid tissue, as well as a defective 
calcification. The condition is most readily 
produced experimentally by distorting the 
ratio of dietary calcium to dietary phos- 
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phorus by the addition of calcium carbon- 
ate to a ration otherwise well-balanced. The 
assimilation of the phosphorus is thus im- 
paired, possibly solely within the digestive 
tract though conceivably by inducing an 
acalotic condition in the blood and tissues. 
It may also be induced by the feeding of a 
ration abnormally low in _ phosphorus, 
though containing no excess of calcium, or 
in some species of animals, even by feeding 
a ration apparently normal in its mineral 
make-up. The fact that all of these condi- 
tions are aphosphoroses is indicated by the 
low content of inorganic phosphorus in the 
blood prevailing in all, and the return of 
this value to normal on correcting the con- 
dition either by dietary manipulation, or by 
exposure of the animal to ultra-violet light. 





HE relation of vitamin D and ultra- 

violet radiation to this type of aphos- 
phorosis depends upon the species of ani- 
mal. In the rat, rickets cannot be induced 
by the mere absence of vitamin D from the 
ration nor of ultra-violet radiation from the 
environment, provided the utilization of 
phosphorus has not been impaired by an ex- 
cess of calcium carbonate in the diet. On 
the other hand the human infant will con- 
tract rickets even on a diet of mother’s milk 
in the absence of vitamin D or its equiva- 
lent ; the baby chick likewise needs vitamin 
D for the normal growth of its bones no 
matter how well-balanced its ration may be 
in other respects. The young calf and the 
pig also need the vitamin for the proper 
assimilation of phosphorus, but evidently in 
less degree than the chick. Among these 
different species the pathological features 
of the bone lesions differ in description and 
in the relative importance in their causation 
of deficiencies of phosphorus, calcium, and 
vitamin D. Under ordinary conditions of 
feeding Theiler (1934) claims that in cattle 
and sheep the arrest of bone growth in the 
young animal is a result of aphosphorosis, 
in pigs an acalcicosis, and in dogs an avita- 
minosis. When dietary remedial measures 
are taken, the organism attempts to repair 
the damage to its skeletal structure, but 
does not succeed in restoring the former 
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architecture completely, the result being a 
bone of inferior quality, often distorted. 


MONG adult animals only those sub- 

sisting largely on pastures and ranges 
seem liable to a deficiency of phosphorus. 
This is because the soils in large areas 
throughout the world are deficient in phos- 
phorus and this condition leads to the pro- 
duction of phosphorus-deficient forage. The 
incidence of malnutrition among grazing 
livestock, particularly cattle, was reported 
as early as 1785 and many other reports 
from various countries may be found in 
the literature. This wide-spread malnu- 
trition was first identified as an aphosphor- 
osis in 1924 by Theiler, Green, and DuToit 
in South Africa, and shortly afterward by 
Ickles, Becker, and Palmer (1926) of the 
Minnesota Agricultural Experiment Sta- 
tion. The primary deficiency disease, as 
well as the secondary diseases developing 
from it, have been reported from every 
continent on the globe, as well as from Cen- 
tral America and the islands of Australia, 
New Zealand, Tasmania, Cyprus, Hawai, 
and Guam. In this country aphosphorosis 
has been definitely recognized in Texas, 
Montana, Minnesota, Wisconsin, Michigan, 
Kansas, Utah, California and Florida and 
perhaps less certainly in New York, Penn- 
sylvania, West Virginia, Virginia, South 
Carolina, Alabama, and Mississippi. 


HE basic fault in a chain of disasters 

that has harrassed the cattle industry 
in so many areas is a deficiency of the soil 
in available phosphorus, giving rise to a 
pasture “limited in quantity by lack of es- 
sential plant food, but still more limited in 
quality by a phosphorus content below min- 
imal physiological requirements” (Theiler 
and Green, 1931-32). Cattle subsisting on 
this vegetation develop, aside from other 
manifestations of malnutrition, a specific 
form of craving for phosphorus-rich mate- 
rial such as bones—material instinctively 
recognized by most affected cattle or de- 
tected by the process of trial and error dur- 
ing attempts to alleviate the abnormal crav- 
ing. This craving is called osteophagia to 









distinguish it from the more general term 
pica meaning simply depraved appetite. 

The search for bones leads to the inges- 
tion of skeletal and carcass debris that nor- 
mal cattle naturally shun. As Theiler and 
Green say of conditions in South Africa: 
“To some extent the peaceful herbivore 
turns carnivore, even to the extent of 
crunching an occasional living tortoise be- 
tween blood-stained jaws. On sparsely-in- 
habited, pastoral areas, carcass debris is 
common enough—animals dying from any 
cause whatever, including game, hares, 
birds, lizards—and cattle find little difficulty 
in, at least partially, gratifying their un- 
natural craving even when there is not 
enough skeletal debris to cure it.” 


ROM soil deficiency, through plant de- 

ficiency, to animal aphosphorosis with 
its accompanying osteophagy, we now come 
to the fifth link in the chain, the develop- 
ment of a virulent infectious disease lead- 
ing almost inevitably to death. If the car- 
cass debris consumed by aphosphorotic cat- 
tle is infected with a certain type of Clost- 
ridium botulinum in the course of normal 
putrefaction, it will be violently toxic and 
the animals will succumb to an animal bot- 
ulism disease called lamsiekte in South Af- 
rica, and probably similar to the “loin dis- 
ease” in Texas. The botulinus organisms 
are widespread throughout the world and 
“once a case of botulism occurs a single de- 
caying carcass can heap up the soil infec- 
tion enormously.” 

Since this particular terminal condition is 
not nutritional in character it requires no 
further attention here, but the condition 
of aphosphorosis calls for more extended 
treatment. An excellent clinical picture of 
this disease is given by Theiler, Green, and 
DuToit (1927) in the following words: 


... The naturally occurring economically im- 
portant disease shows itself in retardation of 
growth and abnormal skeletal development, the 
most obvious features of which are the thick- 
ening of the epiphyses of the leg bones, most 
pronounced at the metacarpus and first phalan- 
geal joints of the fore limbs. The head and 
horns are sometimes disproportionately long, 
and the whole skeleton is light. The hoofs 
grow out, and the points frequently curve in- 
wards owing to separation of the digits. The 
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gait is stiff and lame. In the young lactating 
animal there is usually rapid loss of condition, 
the lameness may become acute, and the anima] 
tends to walk on its heels, with hoofs growing 
out. The bones may become fragile and frac- 
ture of the ribs and pelvis has been observed, 
The posture becomes abnormal, sometimes with 
curved spine, and in the last stages the stiffness 
and lameness become so painful that the animal 
is unable to rise, so that death from cachexia 
ensues. An early diagnostic sign, apart from 
stunting of growth, is the gradual separation 
of the claws of the hoof, and the appearance of 
a depression below the first phalangeal joint, 
deepening to a groove between the digits. The 
disease resembles that referred to in the Euro- 
pean veterinary literature as “osteomalacia” and 
is probably identical with the “cripples” of 
Australia. ... 

In South Africa it is known as “styf- 
siekte” and in Florida as “stiffs” or 
“sweeny.”’ 

The bone lesions in the aphosphorosis of 
young cattle correspond histologically very 
closely with human rickets, with the forma- 
tion of a superabundance of osteoid tissue. 
In adult cattle the picture is one of osteo- 
porosis and osteomalacia. It is noteworthy 
that these conditions develop in the intense~ 
solar radiation of the South African veld, 
an environment capable of super-charging 
the animal with vitamin D. 


N EARLY and extremely useful diag- 

nostic sign of bovine aphosphorosis is 
a drop in the inorganic phosphorus content 
of the blood, occurring even before de- 
praved appetite is noticeable. The Minne- 
sota investigators claim that bone chewing, 
if bones are offered to the cattle, is also 
diagnostic of aphosphorosis, but other stu- 
dents of the disease disagree on the specific- 
ity of this symptom. Following the appear- 
ance of hypophosphoremia the affected ani- 
mals exhibit an anorrhexia, particularly for 
the phosphorus-deficient roughage. At the 
same time it has been noted that there is a 
greater tendency to seek out and to consume 
plants, even poisonous plants, that do not 
attract animals adequately nourished. Nat- 
ural consequences of the lowered plane of 
nutrition are stunted growth, reduced milk 
yield of cows, deferred and irregular es- 
trum and a reduced calf crop. The animals 
are more liable to the attack of any inter- 
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current disease. As Theiler and Green aptly 
say, “The physiological defenses are down, 
and any enemy is liable to get through the 
breach.” If remedial dietary measures are 
not instituted, extreme cachexia ensues fol- 
lowed rapidly by death. 

Riddle, Hughes and Fitch (1934) of the 
Kansas Station have made an intensive 
study of the physiological effect of bovine 
aphosphorosis. Their experiments were de- 
signed to explain the fact that before the 
extreme results of aphosphorosis are real- 
ized and while the animals are still consum- 
ing fairly adequate rations from the quanti- 
tative standpoint, signs of impaired produc- 
tivity appear, suggesting an impaired utiliza- 
tion of feed energy. They found that phos- 
phorus deficiency does not interfere with 
digestion, the digestibility of rations in 
aphosphorotic cattle being as complete as in 
normal cattle. However, the heat produc- 
tion of affected cattle was 10% higher than 
that of normal cattle on the same feed con- 
taining a phosphorus supplement. Since the 
basal metabolism was not consistently 
raised by phosphorus deficiency, it may be 
concluded that in this condition cattle waste 
more feed energy as animal heat, thus hav- 
ing less available for productive purposes. 


HILE cattle are very susceptible to 

the ill-effects of phosphorus deficient 
pasturage, sheep are much less so, even 
though grazing on the same vegetation. 
Clinical aphosphorosis is practically un- 
known amongst sheep in South Africa and 
Australia. On phosphorus deficient forages 
they remain healthy and the growth of 
wool is normal, although bodily growth and 
fertility may be somewhat impaired. Rare- 
ly do they exhibit pica, although the content 
of the blood in inorganic phosphorus is low 
as in aphosphorotic cattle and fluctuates 
readily in step with the phosphorus content 
of the ration (DuToit, Malan, and Groen- 
wald (1931), Martin and Pierce (1934)). 
They do not respond to phosphorus supple- 
ments. Perhaps an explanation of this an- 
omaly is afforded by the experiments of 
Marston (1934) in Australia. Marston 
found that “as a rule, sheep grazing on 
phosphorus-poor areas exhibit the untoward 


effects of protein shortage before any 
symptoms of aphosphorosis are evident.” 
A high correlation exists between the phos- 
phorus and the protein contents of plants, 
so that when the former is depressed by a 
soil deficiency in phosphorus, the latter falls 
also. Instead of styfsiekte, Marston ob- 
served a generalized edema of all organs in 
sheep on poor pastures, similar to the so- 
called “hunger edema” that prevailed in 
Central Europe during the World War—a 
result of specific protein starvation. 
Horses also are not affected to the same 
degree as cattle by aphosphorosis. Al- 
though horses bred under South African 
veld conditions are frequently undersized 
and under-developed, clinical aphosphorosis 
is rarely if ever observed. In fact, Theiler 
(1934) claims that equine osteomalacia has 
never been produced, the so-called equine 
osteomalacia being really osteodystrophia 
fibrosa, a nutritional disease caused by 
acalcicosis on a high-phosphorus diet. Quot- 
ing Theiler: “There is as yet no proved 
cases of uncomplicated acalcicosis in natur- 
al pastures.” The small wild game of the 
veld, however, suffer from aphosphorosis. 


HE remedies for aphosphorosisare sug- 

gested by the train of events leading to 
its occurrence. The immediate remedy is 
the administration of phosphorus supple- 
ments to the animals; the permanent rem- 
edy in affected areas will follow only the 
building up and the maintenance of the soil 


fertility. In South Africa and other places 
where the range is cheap and rainfall is in- 
adequate, the immediate remedy is the only 
practical and economic one. The feeding 
of bonemeal is efficacious if the animals can 
be induced to consume three or four ounces 
daily per head. Dicalcium phosphate is also 
a good supplement though less palatable 
than bonemeal. Sodium phosphate, precip- 
itated calcium phosphate, and phosphoric 
acid have been used with success. High- 
phosphorus concentrates such as wheat 
bran and the oil meals would also be effec- 
tive if enough of them were consumed. 
Perhaps the most practicable method under 
range conditions is to add soluble phos- 
phates to slightly acidified drinking water 
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(10 grams of soluble P2O; to four gallons 
of water, as NaH2PO, or (NH,4)H2POQOx,). 
Following such remedial measures benefi- 
cial results are obtained in a remarkably 
short period: appetite returns to normal, 
growth is resumed, and milk production in- 
creases, and eventually, though far more 
slowly, estrum recurs again in its usuai 
cycle. During the prevalence of phosphorus 
deficiency in South Africa, beef breeds 
were observed to revert to scrub type, while 
phosphorus supplemental feeding reversed 
this pernicious tendency. Theiler and Green 
conclude that ‘‘adequate mineral nutrition 
is more important in maintaining racial 
type than is breed itself.” Supplying the 
deficient phosphorus to grazing cattle has 
changed the Vryburg district in South Af- 
rica from one where cattle farming was al- 
most non-existent to the highest butter- 
producing district of the Union. This is 
reminiscent of the correction of iodine de- 
ficiencies in the goitrous areas of the north- 
western states in this country. 


“TS HROUGHOUT this discussion, atten- 

tion has been largely confined to the 
observations on bovine and ovine aphos- 
phorosis reported from South Africa and 
Australia, but merely because in these coun- 
tries the disease has been so severe as to 
stimulate the most intensive campaign for 
its eradication and naturally the most in- 
clusive nutritional studies and the most 
complete descriptions of the effects, both 
symptomatic and histological. However, the 
disease is one that is present in more or 
less mild form over large areas in our own 
country, even in neighboring states. Prev- 
alence of low-phosphorus forage, contain- 
ing even less than 0.1% of phosphorus on 
the dry basis, in unsuspected areas of the 
country are being reported each year. Such 
forage is totally inadequate to meet the 
physiological requirements of even poor- 
producing cattle. An instance in point is 
the experience at Manhattan, Kansas, re- 
ported last year. Starting a survey of the 
phosphorus content of grasses (prairie hay) 
in grazing areas of the state where the soils 
are deficient in available phosphorus, the 
experiment station workers secured as a 
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standard of comparison a sample of prairie 
hay of apparently excellent grade from up- 
land soil only five miles west of the college. 
This hay was being used as a roughage for 
a team of mules owned by the Department 
of Dairy Husbandry. On analysis, however, 
it showed a lower phosphorus content than 
any of the samples collected from suspected 
soil types, with one exception. 


N ILLINOIS the soils in many areas, 

particularly in the eastern counties, are 
known to respond to phosphorus fertilizers 
and are hence deficient in available phos- 
phorus. Although no evidence seems to be 
available on the point, the pasture grasses 
in these areas, unless properly fertilized, 
may be phosphorus deficient for livestock. 
At least a low degree of aphosphorosis may 
prevail under such conditions, and while 
not clinically exhibited it may be taking its 
toll in decreased returns in meat, milk, and 
calf crop. Furthermore, unless fertility of 
the soil is maintained according to a well- 
ordered plan, conditions for the production 
of aphosphorosis may be expected to im- 
prove. Weathering, leaching, and cropping 
are continually removing phosphorus from 
the soil and favoring the production of low- 
phosphorus herbage. Increasing soil acidity 
and decreased rainfall operate in the same 
direction. The danger of incipent aphos- 
phorosis even in Illinois should be realized. 
Possibly it is already here. It supplies no 
warning of its imminent approach except a 
slow decrease in the inorganic phosphates 
of the blood. A blood survey of grazing 
cattle in suspected areas of the state would 
constitute an interesting and possibly a 
financially profitable undertaking. By all 
means the complacent belief that bovine 
aphosphorosis is a disease foreign to the 
corn belt or even to the state of Illinois is 
not a wise one to adopt. 
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Discussion 


C. C. Hastings, Williamsville, Ill—In the cen- 
tral part of Illinois we have a phosphorus poi- 
soning and a calcium deficiency in a large num- 
ber of our farm animals and flocks. That is 
true particularly in horses, cattle and in swine. 
I don’t believe it is so true in chickens. It is 
well to remember that the calcium content of 
feed is mostly in the forage and the phosphorus 
chiefly in the grain. Therefore, animals that 
subsist largely on forage suffer from phos- 
phorus deficiency and those that subsist largely 
on grain suffer from calcium deficiency. Farm 
animals that eat grain 365 days out of a year 
suffer from calcium deficiency and they really 
get too much phosphorus in a good many 
cases. I have noticed this, particularly during 
the last few years, since we have been feeding 
a large amount of soybeans and soybean hay. 
\s there are about 13 pounds of phosphorus in 
each 1,000 pounds of soybeans and only about 
three pounds of calcium, it will be seen readily 
that animals fed largely on soybeans get too much 
phosphorus for the amount of calcium they receive. 

Farmers who raise a large quantity of alfalfa 
hay and corn, feed corn and alfalfa hay to cat- 
tle in the feed lot. On some farms about 100 days 
after being turned into the feed lot they develop 
calcium deficiency. They start eating walls, chew- 
ing fences, anything they can get hold of. Two 
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herds a year or two ago started to lick the barn 
and as a result contracted lead poisoning. 

Phosphorus deficiency may be corrected by 
the addition of bone meal, soybean meal, oil 
meal or bran to the feed. We don’t have many 
of these cases. We see more calcium deficiency. 
I do not believe that the calcium-phosphorus ratio, 
which has been written about a great deal, is 
important when the intake of both these min- 
erals is abundant. Within certain limits, when 
the intake of each is abundant, apparently the 
animal organism makes its own ratio and elimi- 
nates the remainder. 

It is well to remember that animals that are 
suffering from mineral deficiencies do not al- 
ways exhibit clinical symptoms. Many, I believe 
75-80% of our animals in this territory develop 
a calcium deficiency at some time during their 
lives. Also sometime during life they develop an 
iodine deficiency. Iodine has a catalytic action in 
the assimilation of calcium and phosphorus. 

The phosphorus requirement of dairy cows 
is higher than for growing cattle. A cow that 
gives eight gallons of milk per day eliminates 
in her milk about one ounce of calcium, 1.3 
ounces of phosphorus and a variable amount of 
iodine; so she must either get that amount from 
her feed or draw upon her body reserve. 

Due to the fact that a laying hen eliminates 
a large quantity of phosphorus in feces the 
phosphorus requirements of the laying hen are 
larger than the relatively small content in the 
egg would indicate. Growing chicks require 
a large amount of calcium. The laying hen 
must have the calcium but she also must have 
phosphorus. 

Many cases of range paralysis are actually 
calcium deficiency. Once established it is never 
corrected, but can be prevented by addition of 
some form of calcium. 

I was much interested in the high mortality 
of poultry described by Doctor Card. The mor- 
tality problem in poultry is becoming more and 
more acute each year. Mortality is increas- 
ing more in the nonspecific diseases than in 
the contagious diseases. I wonder if we are 
not dealing with an intermediate stage of a nu- 
tritional disease and if many of these non- 
specific diseases of poultry are not nutritional. 
The mortality in poultry has increased almost 
in direct proportion to the increase of the com- 
mercial hatchery industry. I wonder also if the 
commercial hatchery is not in a measure re- 
sponsible because of the rearing of many weak 
chicks that would die under farm conditions. 


Hatchery operators experienced a better season 
in 1935 than in any previous year since 1930; the 
reported number of salable chicks hatched being 
22 percent over 1934. In the Pacific Coast States 
this increase amounted to 36 percent, which means 
that larger supplies of eggs from that section can 
be expected in Eastern markets during 1936. 

—L. E. Card. 
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VETERINARY MEDICINE 


The Economic Significance of the 
Mortality Problem In Poultry 


HETHER the mortality problem 

W\ is approached from the point of 
view of the percentage lost during 

the year, or the dollars’ value of the fowls 
which die, it is clearly evident, on the basis 
of available records, 
that the loss of fowls 
by death in commer- 
cial and farm flocks, 
and in egg-laying con- 
tests, frequently as- 
sumes serious propor- 
tions. If we look at 
the poultry industry 
as a whole, valuing 
mature fowls at the 
conservative figure of 





fifty cents each, a 
mortality of 1% 
means a loss of 


The Author 


$2,000,000. Few poul- 

trymen would be willing to admit such a 
low average value. If, therefore, we as- 
sume a value of $1.00 per head and a 
“standard” mortality of 12%, the loss to 
the industry becomes $48,000,000. To this 
must be added the loss resulting from em- 
bryonic mortality and from chicks which 
die during the growing period. Clearly, the 
problem bulks large enough in dollars to 
invite our attention even in a period when 
billions of dollars are mentioned frequently 
in casual conversation. 

It is perhaps easier for most of us to 
sense the problem if it is expressed in terms 
of the percentage mortality occurring in 
actual flocks. I have, therefore, selected 
some examples of mortality data as a means 
of bringing to your attention the serious- 
ness of the problem, 


Contest Flocks 


The earliest comprehensive report of 
mortality in egg-laying contests which I 
was able to find is based on ten years’ tests 
in New South Wales during the period 


By L. E. CARD, Urbana, Illinois 


Division of Poultry Husbandry, 
University of Illinois 


from 1902 to 1912. With 5,448 layers in 
these tests, the average mortality was 6.37%. 
The highest figure for any of the ten years 
was 11.3%, and this caused the manage- 
ment considerable alarm. 


At the New York State contest at Farm- 
ingdale, Long Island, the mortality in suc- 
cessive years from 1922-23 to 1927-28 has 
been reported by the management as 18, 20, 
24, 37, 28 and 44%. To the best of my 
knowledge, the mortality percentages for 
the years since 1927-28 have not been re- 
ported. 

A summary of the losses at the Michigan 
contest for the years 1922 to 1930 showed 
an average death loss of 19%. The data 
were not given by years, and the data for 
later years have not been published. 

At the contest which was conducted in 
Utah from 1924 to 1931, and then discon- 
tinued, the mortality in successive years 
was 13, 35, 33, 27, 18, 20, and 58%, respec- 
tively. The excessive figure during the last 
year was largely the result of an outbreak 
of infectious laryngotracheitis. 

In the newly established New York State 
contests at Stafford and Horseheads, the 
mortality loss was 24.7 and 26.1%, respec- 
tively, during the first year, 1931-32. It is 
encouraging, however, to note that in this 
instance the percentage mortality has actu- 
ally been reduced from year to year during 
the. four years these contests have been in 
operation. The figures, as given to me re- 
cently by Mr. Ogle, the contest supervisor, 
were as follows: 


Year Stafford Horseheads 
1931-32 24.7% 26.1% 
1932-33 21.9 25.9 
1933-34 21.0 23.0 
1934-35 20.1 19.7 
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In general, however, the mortality in lay- 
ing contests has ranged from 20 to 40% 
during the past five years or longer. 


Commercial Flocks 


It would seem reasonable to assume that 
under conditions such that pullets are raised 
and later housed on the same farm, without 
the handicap of being shipped from one 
part of the country to another, the resulting 
death losses might be very much reduced. 
But this is not what has occurred. Such 
data as are available indicate that there has 
been the same sort of increase in death 
losses among these flocks as has taken place 
in most of the contest flocks. On 150 such 
farms in New Jersey in 1915-16 the yearly 
death loss was 7% ; on 229 Oregon farms 
in 1926-28 it was 13% ; on 100 Utah farms 
in 1929-30 it was 21%; on 108 New York 
farms in 1930-31 it was 27% ; while on 126 
California farms in 1928-33 the average 
annual mortality was 31%. 

In Illinois semi-commercial flocks of 400 
to 500 hens each, on which detailed enter- 
prise records were kept in 1932, 1933 and 
1934, the average mortality was 24, 21, and 
21%, respectively. This accounted for 10% 
of the cost of producing eggs. 


Farm Flocks 


Not so many records are available for 
farm flocks, but such data as are at hand 
indicate a similar picture, namely, an in- 
creasing death loss in recent years. That 
the higher mortality figures are directly re- 
lated to reduced flock incomes is shown by 
the following tabulation of data secured on 
224 Illinois farm flocks in 1925. 


Labor 
Mortality No.of Average income 
range flocks mortality per flock 

0 - 7.5 65 4.7 $309 
7.6-15.0 86 11.1 297 
15.1-22.5 41 18.7 206 
22.6-30.0 18 26.2 183 
30.1-37.5 8 34.2 139 
over 37.5 6 48.9 59 
All 224 13.2 $262 


One final report on the discouraging as- 
pect of the pullet mortality problem may be 
It comes from Ohio, and in- 


mentioned. 
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volves a 12-year period. From 1921-24 the 
death loss in the flocks under consideration 
was 13.2% a year; in 1925-28 it was 
38.4% ; and in 1929-32 it was 55.5%. 


The Problem 

This serious increase in pullet mortality 
has come in the face of greater attention to 
sanitation and hygiene than has ever before 
been known in the poultry industry, and in 
spite of the fact that, through the com- 
bined efforts of bacteriologists, immunolo- 
gists, pathologists, and veterinarians, means 
are available by which the previous heavy 
losses from certain diseases, e.g., pullorum 
disease and fowl pox, can be largely pre- 
vented. 

The facts are, that in many flocks from 
one-half to three-fourths of the losses are 
from causes which are not amenable to con- 
trol by hygiene and sanitation. They are 
largely non-specific as regards any infecting 
organism. Prolapsus, cannibalism, impac- 
tions, internal hemorrhage, neoplasms all 
seem to be important in accounting for a 
large part of the present-day mortality. To 
the extent that these are “occupational dis- 
orders” of high-producing hens, it may be 
necessary to produce a new type of hen— 
one inherently resistant to such troubles— 
before the losses can be overcome. 


Discussion 

W. A. Beard, Greenview, Ill_—During the last 
four or five years I have done quite a bit of 
pullorum testing and it is really surprising to 
note the amount of leucosis that one finds in 
the average farm flock. The symptoms of leu- 
cemia or range paralysis, as it is commonly 
called, are known, of course, to all present. The 
most common lesion is probably the grey eye. 
It was said this morning that grey eye or loss 
of pigment may be due to tapeworm but I 
don’t think there is any question but that leucemia 
is responsible for a large percentage of grey 
eye. The next most common symptom is 
lameness. It starts with very slight lameness 
or paralysis and develops into complete paraly- 
sis of one or both legs. Another common symp- 
tom is the drooping of one wing. It droops 
very slightly at first and the paralysis develops 
until the primary feathers drag on the ground. 
Internally, we see tumorous masses of lympho- 
cytes, in various sites, frequently on the ovaries. 

It was stated this morning that it is difficult 

(Concluded on page 79) 
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VETERINARY MEDICINE 


Causes of Pullet and Hen Mortality 


By J. P. TORREY.* Urbana, Illinois 


State Department of Agriculture 


r \HE most serious problem facing the 
poultry industry today is the loss 
from mortality of birds after they 

reach pullet size. The most alarming part 
of this problem is the fact that the death 
loss has increased from year to year until 
in many instances it has reached 50% or 
more. 

The exact cause of this loss is not defi- 
nitely known, especially in the farm flocks 
of Illinois. There have been accurate rec- 
ords of the losses in egg-laying contests of 
different states, but when we consider that 
these are usually select groups of birds 
from the best poultry flocks, and are kept 
under the best of conditions, they do not 
represent the loss that might occur in an 
entire flock. 

A flock of 1,588 birds in 26 different 
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houses was _ selected 
for study and an ef- 
fort made to examine 
the dead birds to 
determine the cause 
of death. The birds 
were brought in as 
they died, or when 
they became so weak 
they could not move 
about. These birds were then autopsied, 
examined for gross pathologic changes, and 
bacteriological examinations made by cul- 
tural and staining methods in those cases 
where it was thought necessary. The work 
was begun in October, 1934, and continued 
through September, 1935. During this time 
498 birds died, or were killed. This num- 
ber was 31.36% of the flock. Of these 
2, Assigned to the Division of Animal Pathology and 


Hygiene, University of Illinois, to assist in diagnostic 
work, 


Dr. J. P. Torrey 
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Graph 1. Monthly Death Rate. 
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Graph 2. Percentage of Loss in Each Pen. Total in flock, 1,588; total No. died, 498; 
percentage of loss, 31.36. 


birds, 346 were examined and recorded. 
The loss per month varied from 16 to 80, 
as is shown in graph 1. The greatest loss 
occurred in January. The extreme cold 
weather during December and January 
may have had some influence upon this 
loss. 


HE death loss in each pen is very 
significant. Graph 2 gives this in per- 
centages. The eause of the greatest number 
of deaths in various pens differed. In some 
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pens the deaths were caused by a number 
of diseases, The largest number of deaths 
listed was due to leucemia, as is shown in 
Graph 3, which gives the diseases encoun- 
tered and the number of birds dying from 
each. 

Leucemia occurred in 22 of the 26 
houses and tapeworms were scattered 
through all of them. Cholera, tuberculosis 
and vent gleet were more or less localized 
in a few houses. The other diseases were 
not a factor in any one house. 

The incidence of leucemia noted in the 
rather limited number of birds is of inter- 
est in that approximately 23% of the 346 
chickens examined had this disease while 
about 10% of the birds sent in from vari- 
ous parts of the state had leucemia. 


Graph 3. Diseases Encountered. No. in flock, 1,588; No. died, 498; percentage, 31.36%. 





VETERINARY MEDICINE 


The Rédle of Heredity in Disease Resistance 


, | \HE hereditary nature of many dis- 
eases due to abnormal structure and 
functioning has been conclusively 

demonstrated. The inheritance, and in 
many cases the mode of inheritance, of 
such disorders as haemophilia, migraine, re- 
sistance and susceptibility to transplantable 
tumors, ichthyosis, hypotrichosis, deafness, 
and many ectodermal defects have been 
fairly well worked out. However, most of 
the diseases due to abnormal structure and 
functioning are relatively rare when com- 
pared to the number of diseases caused by 
infecting organisms, and it is this latter 
class in which we are more interested from 
the standpoint of heredity because they are 
the ones which are present in greatest num- 
ber and are the greatest menace to animal 
life. 

In working with animals, individuals that 
are apparently resistant are found from 
time to time, escaping infection when they 
have had ample opportunity to come in con- 
tact with the infecting organism. It would 
seem that this type of individual is the one 
which might be of use in an investigation 
on this subject. If an infectious disease is 
considered as the reaction between a para- 
site and its host, then the host as well as 
the parasite should receive consideration in 
disease control. A genetic study of such a 
disease is a study of the host in its relation 
to its resistance or susceptibility to infec- 
tion. 

In 1924 Doctor Card and I began a gen- 
etic study of resistance and susceptibility 
to pullorum disease in chickens. Pullorum 
disease was chosen for this study for four 
reasons: (1) it is a well-defined disease of 
young chicks usually running its course in 
a few days; (2) the organism is easily cul- 
tured in the laboratory; (3) the biological 
tests for detecting the infection are consid- 
ered reliable and are used in breeding flocks 
in many parts of the country for the elimi- 
nation of infected individuals; (4) more 
individuals could be used in studying a dis- 
ease of young chicks than could possibly 
have been used had adults been necessary. 


By E. ROBERTS, Urbana, Illinois 
Division of Animal Genetics, 
University of Illinois 


Materials—More than 40,000 birds of 
various breeds of the domestic fowl have 
been used in this in- 

vestigation, which has 

extended, in its vari- 

ous phases, over a 

period of ten years. 

The foundation 

breeding stock for the 

experiment was ob- 

tained from _ several 

hundred day-old 

chicks which were in- 

oculated with Sal- 

monella. pullorum. 

The few that sur- 

vived were used as 

Secdiatnas breeders. Others ob- 
were added from time to time. At first only 
chickens that had survived inoculation 
were used in the selected stocks, but later 
the progeny test was used as a basis of 
selection, those parents whose offpring had 
shown the highest percentage of survival 
being selected for further use as breeders. 


Procedure.—Chicks were inoculated the 
day after they were hatched, or the twen- 
ty-second day after the eggs had been 
placed in the incubator. The culture was 
administered orally through a pipette. The 
quantities administered ranged from 1/16 
to 1/4cc, depending upon the virulence of 
the culture. Since no satisfactory method 
has yet been devised for standardizing the 
cultures, the amount to be used had to be 
arrived at by trial. Eggs from all the stocks 
to be tested were placed in the same incu- 
bator at the same time, thus insuring the 
same environmental conditions for all dur- 
ing the period of incubation. All chicks of 
a given hatch were inoculated from the 
same culture and were then put in the 
brooder for observation. Chicks of all the 
different kinds to be tested were placed in 
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the same brooder. In this way environ- 
mental differences in temperature, time, 
space, feed, and differences in culture were 
eliminated. 


Summary 


The existence of hereditary factors for 
resistance and susceptibility to pullorum 
disease is shown by the following results: 

1. Selection was effective in producing 
strains of the domestic fowl more resistant 
than were unselected stocks in respect to 
infection by Salmonella pullorum, 

2. The selected stocks were consistent in 
maintaining resistance through successive 
generations. 

3. The Fy; generation produced by cross- 
ing resistant and susceptible stock was as 
resistant as the resistant parents. 

4. Progeny of the F; individuals mated 
to resistant were significantly more resis- 
tant than were the progeny of the back- 
cross to susceptible. 


5. In the F2 generation susceptible and 
resistant strains were recovered by selec- 
tion. 

6. A susceptible male mated to suscepti- 
ble females produced progeny which were 
much less resistant than were progeny of 
the same male mated to resistant females. 

7. No significant difference was found 
between the progeny of susceptible and re- 
sistant females mated to the same resistant 
male. 


8. Acquired immunity was not present in 
the experimental birds, the progeny of in- 
fected hens exhibiting no greater resistance 
to disease than the progeny of noninfected 
hens, infection and freedom from infection 
being determined by the agglutination test. 


9. Resistance is dominant to susuceptibil- 
ity, but probably more than one gene is in- 
volved. 


HE three general methods of combat- 
ing disease are prevention, cure, and 
genetic control. Which of these methods 
should be used under given circumstances 
is in part a question of which is most eco- 
nomical . Definite methods of cure or pre- 
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vention that have already been worked out 
may be more economical than the genetic 
production of a resistant strain of animals. 
It must be remembered, however, that when 
methods of prevention and cure are relied 
upon, they must be in operation continu- 
ously unless the infecting organism can be 
entirely eliminated, which is unlikely with 
most diseases. The genetic method of con- 
trol is more likely to be conomically feasible 
with small animals which reproduce rap- 
idly and have a low individual value than 
it is with the larger animals. 


ECONOMIC SIGNIFICANCE OF 
POULTRY MORTALITY 
(Continued from page 75) 
to tell the lesions of leucemia from those of 
tuberculosis. In a report of the Illinois egg 
laying contest at Quincy, the caretaker tells of 
losses in which the lesions were indicative oi 
tuberculosis. I am quite sure he is mistaken in 
a lot of diagnoses. In the first place the birds 
entered in such contests are all pullets. The 
fact that they are all carefully selected pullets 
and the short period they remain in the contest 
renders tuberculosis unlikely, and in all prob- 
ability what he saw was leucemia. It would be 
extremely interesting if we could have a posi- 
tive diagnosis in the pullets dying in this con- 
test. It would be a very good thing for the 
poultry industry as a whole. It might be worth 
a great deal to the owners, from whose flocks 
the pullets are taken, to have accurate diagnoses 

instead of guesswork. 

The mortality rate that has been described 
to us this morning, running up at times as high 
as 55% and in many cases 35-40%, indicates that 
something will have to be done. I think that 
a lot of the trouble is nutritional. Poultry mor- 
tality begins shortly after the chickens go 
into the laying house in the fall. They have 
nothing to eat except what the caretaker takes 
to them. He may be feeding what he thinks is 
a perfectly balanced ration, but in any event 
that is all they get. Out on the range they 
eat things of which we probably don’t realize the 
importance. Little particles of mineral mat- 
ter and insects, worms, plants and seeds. I 
am of the opinion that there is a lot yet to be 
learned as to what constitutes a complete ration 
for poultry. When we find out what a balanced 
ration is, we shall be able to eliminate a lot 
of poultry mortality. Veterinarians should be 
more diligent in helping the poultry industry. 
Much can be done by cooperating with the 
hatcherymen. 
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VETERINARY MEDICINE 


Summary of Studies on Fowl Pox 


pox immunization in conjunction 

with sanitary measures has been the 
subject of laboratory and field studies at 
the Illinois Agricultural Experiment Sta- 
tion. The initial studies were concerned 
with the value of fowl-pox vaccine applied 
either by the feather-follicle or by the stick 
method, while recently the protective char- 
acter of pigeon-pox vaccine in fowl pox 
prevention has been studied both in the 
laboratory and in the field. During the 
course of this investigation several thous- 
and doses of experimental fowl-pox vac- 
cine and more than 30 thousand doses of 
pigeon-pox vaccine have been placed in the 
hands of 35 practicing veterinarians accom- 
panied by instructions for its application. 
The flocks vaccinated with pigeon-pox vac- 
cine have been located in 22 counties in 
Illinois. The pigeon-pox vaccine is an Illi- 
nois strain, obtained from a spontaneous 
outbreak of pox in an Illinois aviary. Ob- 
servations made on approximately 30,000 
fowls in the field, including two large flocks 
of turkeys, supplemented by laboratory 
studies on more than 5,000 pullets and cock- 
erels are briefly summarized in the form of 
a progress report as follows: 


S INCE 1926 the value of specific fowl 


I, Immunizing Properties of Fowl- 
Pox Vaccine 


Fowl-pox vaccine in the form of a 1% 
aqueous solution has been used extensively 
in farm flocks of the Middle West as an 
adjunct to sanitation in fowl pox control. 
The results of observations on fowl-pox 
virus as an immunizing agent in our expe- 
rience may be summarized as follows: 

1. A 1% aqueous solution of fowl-pox 
vaccine applied either feather-follicle or 
stick method provides a relatively high de- 
gree of protection against fowl pox and 
apparently endures a sufficient period of 
time to offset an impending outbreak and 
probably lasts for a period of one year or 
longer. 

2. The application of fowl-pox vaccine 


By ROBT. GRAHAM, Urbana, Illinois 
Division of Pathology and Hygiene, 
University of Illinois 


and E. H. BARGER,” Urbana, Illinois 
State Department of Agriculture 


may be accompanied by a reaction which 
lowers egg production. Occasionally fowl- 
pox vaccine may even contribute to a fatal 
termination if vaccinated fowls are affect- 
ed with other diseases. Thus fowl-pox vac- 
cine may be employed as an immunizing 
agent in healthy flocks to prevent the de- 
velopment of pox, though it seems inad- 
visable to recommend its use on premises 
where the disease has not occurred unless 
the danger of infection is imminent. 

3. All factors considered, best results in 
the prevention of the disease have been 
experienced in the immunization of healthy 
pullets late in the summer before they go 
into winter quarters. Fowl-pox vaccine 
judiciously employed can be recommended 
along with sanitary measures for the con- 
trol of fowl pox on farms where the dis- 
ease generally makes its annual appearance 
during the winter months. 


II, Saponinized Fowl-Pox Virus 


Saponin (C32H54O1g), an almost white 
amorphous poisonous compound contained 
in various plants such as soapwort, corn 
cockle and horse chestnut and used in 
serum therapy to decrease absorption of 
viable anthrax vaccine, was mixed with 
fowl-pox vaccine in immunizing fowls. 
Two per cent saponin was thoroughly 
mixed with 1% aqueous solution of fowl- 
pox vaccine and used fresh as well as after 
being kept at ice-box temperature. The re- 
sults may be summarized as follows: 

1. Preliminary observations on several 
groups of pullets and cockerels, involving 
approximately 600 birds, vaccinated with 
saponinized fowl-pox vaccine applied 
feather-follicle method yielded conflicting 
results. The advantage, if any, of adding 

* Assigned to the Division of Animal Pathology and 


a University of Illinois, to assist in diagnostic 
work. 
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2% saponin to fowl-pox virus has not been 
demonstrated. 

2. Fowls vaccinated with fresh saponin- 
ized virus often proved immune, but the 
results with fresh vaccine so prepared 
showed no advantage over unsaponinized 
virus. 

3. A 1% aqueous solution of fowl virus 
containing 2% saponin after standing 48 
hours at ice-box temperature failed to in- 
duce a reaction, while vaccinated fowls 
subsequently proved susceptible. 


III. Formalinized Fowl-Pox Vaccine as 
an Immunizing Agent Against 
Fowl Pox in Chickens 

From time to time success has been re- 
ported in attenuating fowl-pox virus by 
the addition of formalin. The use of for- 
malin as a detoxifying agent is well known 
in connection with the immunizing agents 
of diphtheria and tetanus. The results of 
using formalinized fowl-pox virus may be 
summarized as follows: 

1. Formalinized fowl-pox vaccine pre- 
pared by suspending 1% of ground, desic- 
cated scabs as well as 10% ground, desic- 
cated scabs in 20% glycerin, adding 0.2% 
formalin, and holding at ice-box tempera- 
ture for 72 hours failed to induce any reac- 
tion or resistance to fowl pox in five- 
weeks-old chicks. 

2. Formalinized fowl-pox vaccine pre- 
pared by the addition of 0.2, 0.15, 0.10, 
0.05, and 0.025% formalin respectively to 
different lots of 1% aqueous suspension of 
fowl-pox virus and holding at ice-box 
temperature for 48 hours failed to induce 
any reaction or resistance in four-weeks- 
old chicks. 


IV. Pigeon-Pox Vaccine Applied Follicle 
Method as an Immunizing Agent 
Against Fowl Pox in Chickens 

Pigeon-pox vaccine as an immunizing 
agent has been advocated and used in 
England and other countries for many 
vears. English strains of pigeon virus have 
been studied by different American investi- 
gators. The results reported herein are 
based upon the use of an IIlinois strain of 
pigon-pox virus. 
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1. Chicks, ranging from 3 to 18 weeks 
of age, when vaccinated, feather-follicle 
method with a 1% aqueous suspension of 
pigeon-pox vaccine, displayed a measurable 
but incomplete degree of protection when 
artificially exposed to fowl-pox virus at 
varying periods of time following vaccina- 
tion. 

2. The resistance induced in young 
chickens by pigeon-pox vaccine appeared 
to be of a uniform nature during the first 
two months following vaccination. Begin- 
ning two months after vaccination, there 
appeared to be a gradual diminution in the 
degree of resistance in many of the fowls 
as judged by the results following artificial 
exposure to fowl pox. 

3. One percent aqueous pigeon-pox 
virus, stored at ice-box temperature for 
31 days induced neither demonstrable 
takes, nor resistance when used to vacci- 
nate six-weeks-old chicks. 

4. The addition of 10% glycerin, 0.5% 
phenol, 0.5% tricresol, and 0.5% formalin, 
did not preserve the virulence of various 
lots of the virus under the same conditions. 

5. In one protocol 0.5% aqueous, pigeon- 
pox vaccine applied by the feather-follicle 
method induced in eight-weeks-old chicks, 
a degree of resistance comparable to that 
observed following the use of 1% suspen- 
sion of the same vaccine. 

6. Pigeon-pox virus, stored at ice-box 
temperature for 14 months in the form 
of powdered scabs, induced neither takes 
nor resistance when a 1% aqueous suspen- 
sion as a vaccine was applied feather-fol- 
licle method in five-weeks-old chicks. 


7. Chickens vaccinated at 16 weeks of 
age with 1% aqueous pigeon-pox virus 
showed no evidence, during an observation 
period of one month, of becoming infected 
with fowl pox when they were naturally 
exposed to the disease 21 days after vac- 
cination. 


8. As determined by the results of a 
single protocol, there appeared to be no 
difference in the immunizing value of 
“properly” and “improperly” mixed _ pig- 
eon-pox vaccine. 





9. Some fowls vaccinated at 4 to 6 
weeks of age appeared measurably resist- 
ant to artificial exposure to fowl pox for 
as long as six months following vaccina- 
tion with pigeon-pox vaccine, feather-fol- 
licle method. 

10. No undesirable results were detected 
in any of the chickens as a result of vacci- 
nation with pigeon-pox vaccine. 

11. Breed appeared to have no influence 
upon the degree of resistance induced in 
chickens by the use of pigeon-pox vaccine. 
V. Pigeon-Pox Vaccine—Applied Stick 
Method as an Immunizing Agent 
Against Fowl Pox in Chickens 

While the feather-follicle method of ap- 
plying pigeon-pox vaccine yields a measur- 
able degree of protection, the stick method 
of immunization using the same vaccine 
suspensions failed to induce immunity. The 
observations on the stick method may be 
summarized as follows: 

1. Pigeon-pox vaccine in 1% aqueous 
suspension applied by the stick method to 
over 3,300 chicks ranging from one day to 
nine weeks of age failed to induce an ap- 
preciable or measurable resistance to a 
subsequent, artificial exposure to fowl-pox 
infection. 

2. Pigeon-pox vaccine in 1% aqueous 
suspension, stick method, was harmless to 
chicks which had been fed a large dose of 
S. pullorum. Fowl-pox vaccine of the same 
strength applied by the stick method to 
similar chicks caused a high death rate. 
VI. The Immunizing Value of Antidiph- 

therin Against Fowl Pox in Chickens 

Antidiphtherin is a widely advertised 
immunizing agent for fowl pox. It origi- 
nated in Holland. Observations on anti- 
diphtherin may be summarized as follows: 

1. Antidiphtherin in powder form sent 
by mail to the Division of Animal Path- 
ology and Hygiene by Dr. deBlieck from 
Amsterdam, Holland, proved virulent on 
arrival at the University of Illinois. 

2. Antidiphtherin was successfully pro- 
pagated upon the plucked breasts of 
pigeons. : 

3. A 1% aqueous suspension of anti- 
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diphtherin feather-follicle method induced 
a folliculitis indistinguishable from that 
observed when the same concentration of 
pigeon-pox virus was so applied. 

4. Antidiphtherin applied to chickens by 
the stick method did not induce a definite 
local reaction, nor was there any resistance 
displayed by the fowls vaccinated in this 
manner to subsequent artificial exposure to 
fowl pox. 

5. Chickens vaccinated with antidiph- 
therin by the  feather-follicle method 
showed a measurable degree of resistance 
when artificially exposed to fowl pox ai 
30, 60, 77 and 126 days following vacci- 
nation. When artificially exposed to fowl 
pox at 231 days following vaccination se- 
vere pox lesions and moderate systemic 
reactions were produced. 

6. Antidiphtherin is very similar to pig- 
eon-pox virus as judged by the lesions in 
pigeons and chickens, as well as the re- 
sistance induced in chickens against fow] 
pox. 

VII. Non-Immunizing Property of Fowl- 
Pox Vaccine Against Pigeon 
Pox in Pigeons 


The protective properties of pigeon virus 
against fowl pox in chickens suggested the 
possibility of fowl virus being antigenic 


against pigeon pox. Experimental vacci- 
nation of pigeons with fowl virus gave the 
following results: 

1. The vaccination of pigeons, with 
fowl-pox vaccine by either the feather-fol- 
licle or stick method, failed to induce a 
measurable degree of resistance to subse- 
quent artificial exposure to pigeon pox. 


VIII. The Non-Immunizing Property of 
(Human) Vaccine Virus Against 
Fowl Pox in Chickens 

1. The vaccination of chicks 17 days to 
eight weeks of age with undiluted vaccine 
virus (cow pox), by the feather-follicle 
method, induced “takes” in the form of 
folliculitis in approximately 45% of the 
fowls. 

2. No resistance was induced by the vac- 
cination since all of the chicks were later 
found to be highly susceptible to fowl pox. 
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3. These findings corroborate the tenet 
of others that there is a distinct immuno- 
logical difference between the vaccine virus 
and that of contagious epithelioma. 


IX. Vaccination of Day-Old Chicks 
with Fowl-Pox Vaccine 
Immunization of day-old chicks has been 
suggested as a means of preventing the dis- 
ease in chicks reared on  pox-infected 
premises. The following summary on this 
procedure follows: 


7 i 
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1. The vaccination of 453 day-old chicks 
from pullorum-negative stock by the stick 
method was followed within one month by 
the deaths of 186 chicks (41%). 

2. Generalization of the disease and gen- 
eral unthriftiness were common. 

3. The dangers of introducing fowl-pox 
infection onto hitkerto uninfected prem- 
ises, by this procedure, are apparent. 

4. As conducted in these experiments, 
vaccination of day-old chicks is hazardous 
and not recommended. 


7 si 


External Parasites of Poultry 


An Abstract 
ARASITES can be discussed in three 
P econ first, the superficial epider- 
mal feeders or biting lice. They are 
generally specific in their host, although all 
teed only on the epidermal scales. When 
abundant they severely irritate the skin, 
particularly about the vent. Their life cycle 
is spent on the birds. The simplest, al- 
though more expensive control, is by paint- 
ing a strip of nicotine sulfate 14 inch wide 
on the perch before the birds retire. Two 
applications at 10-day intervals are neces- 
sary. Dusting or dipping fhe birds with 
sodium fluoride or sodium silica fluoride 

will also give good control. 


HE blood sucking parasites of poultry 

include the red or roost mite, bird 
mite, feather mite, bedbugs, and fleas. 
Specific control measures are applicable to 
each, although proper sanitation will in 
general control the entire group. The red 
or roost mite and bird mite live in crevices 
in the poultry house, feeding on the birds 
at night. Control is by the liberal use of 
oils on the house interior, particularly on 
the perches. Suitable oils are creosote, ker- 
osene, waste crankcase oil, dormant tree 
spray emulsions, and proprietary disinfec- 
tant oil sprays. Fleas breed in floor litter, 
only the adults feeding on the birds. Con- 
trol is by cleaning the house of all litter, 
including floor dust, and either soaking the 
floor wth 5% oil emulsions, or scattering 
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one pound of crude naphthalene over each 
100 sq. ft. of floor space. Bedbugs can be 
controlled by the same oil treatment used 
for mite control. The feather mite spends 
its life cycle on the birds and cannot be 
controlled by the same treatment as other 
mites. The superfine dusting sulphurs (now 
widely sold as orchard fungicides) will 
control this mite if each bird is dusted, 
working the sulphur in next to the skin. 


HREE parasites affecting the skin are 

scaley leg mites, depluming mites, and 
chiggers. The two itch mites live wholly 
on the bodies of the birds, the first bur- 
rowing underneath the scales of the legs, 
causing them to become enlarged and the 
feet and legs to become deformed. The 
depluming mite burrows into the skin at 
the base of the feathers, causing intense 
itching and pulling of feathers. Scaley leg 
may be cured by dipping the legs in oil or 
kerosene or soaking the scales loose in 
warm water and greasing the legs with a 
sulphur ointment. Several treatments are 
usually necessary. The depluming mite can 
be controlled by dipping birds in a bath of 
water, soap, and superfine dusting sulphur. 
Chiggers, serious only on young birds, cari 
be handled by keeping the birds off infested 
ranges, or dusting the range with sulphur. 
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Transmission Studies In Leucemia 


N the experimental studies herein de- 

scribed an effort was made to transmit 

leucemia by artificial inoculation and 
feeding of different groups of healthy 
chicks. In the experiments, exposures gen- 
erally included groups of ten chickens each, 
varying in age from one to six months. 
Five untreated chickens in each group were 
used as controls. 

Preliminary to exposure the leucocytes 
and erythrocytes of the experimental and 
control birds were counted three times in 
one week. Three differential counts and 
three hemoglobin (Tallqvist) readings were 
likewise made during the week. Birds 
showing changes in the cellular constituents 
of the blood were replaced with normal 
birds. 

All experimental chickens were fed a 
growing mash containing 1% cod-liver oil 
Fowls were kept one year before being de- 
stroyed for autopsy. The autopsied fowls 
were examined for gross lesions of leu- 


cemia, coccidiosis, tapeworms and round- 


worms. Birds that succumbed during the 
observation period were examined in the 
same manner. During the entire course of 
the experiment all birds were examined at 
intervals of one month to determine the 
presence or absence of external parasites. 

In the experimental period following the 
exposure of fowls to leucemic tissues the 
leucocytes and erythrocytes were counted at 
monthly intervals in different groups. Dif- 
ferential counts and hemoglobin (Tallqvist) 
values were also obtained in the same pe- 
riod. The four blood examinations were 
made for seven months on all groups and 
for as long as eleven months on some 
groups. During the course of the observa- 
tions the chickens were kept indoors in 
steel cages, with the controls confined in a 
similar manner above the treated group in 
each experiment. 

Three other experiments were conducted. 
In two of these the chickens were fed feces, 
while in the third the birds were allowed 
contact with the soil where birds affected 
with leucemia had been kept. Hemoglobin 
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(Tallqvist) determinations were made a: 
intervals of a week or bimonthly for a pe- 
riod of approximately one year. 

Feeding of Feces 

Experiment 1846.— Forty-four White Rock 
chickens, two months old, were placed in a house 
with a concrete floor. The house and equipment 
had previously been cleaned with hot lye solution 
and disinfected with three per cent U. S. P. cresol 
solution. Feces from a chicken* (Spec. 1162) 
were fed daily with the feed for a period of one 
year. Results: four cases of leucemia developed, 
one bird showing enlargement of the right brach- 
ial plexus, two showing an enlargement of the 
liver and spleen and one an involvement of the 
liver. One bird was infested with lice while twelve 
during the course of the experiment developed 
coccidiosis, 

Control for 1846—Ten White Rock chickens, 
two months old, were placed in a steel cage in the 
same house as was used in Experiment 1846. 
None of these chickens showed lesions of leucemia. 

Experiment 6745.—Five Brown Leghorn chick- 
ens, six months old, were fed feces from injected 
group, Spec. 3290, for a period of ten and one- 
half months. None of the chickens developed 
lesions of leucemia. The controls remained appar- 
ently normal. 

Experiment 3645.—Seventeen White Rock chick- 
ens, two months old, were placed in a steel wire 
cage with wire floor. This group was fed feces 
daily from Spec. 2748-49 (“white eye” natural case 
of leucemia) for a period of about three months. 
Results: no case of leucemia developed during the 
observation period of one year. After approxi- 
mately one month of feces feeding many of the 
birds became emaciated and the feeding was 
stopped for a period of three weeks. Four of the 
birds developed coccidiosis. 

Control for 3645—Ten White Rock chickens. 
two months old, were placed in a wire-bottomed 
steel cage. Results: none of these chickens devel- 
cped leucemia. Two developed coccidiosis and 
one was infested with tapeworms. 

Intravenous Injection 

Experiment 2859.—Five White Rock chickens, 
three months old, were injected intravenously with 
10cc of sterile filtrate (Berkefeld N) prepared 

1 Artificially induced case of leucemia received from Dr. 
J. Firth. Cornell Medical School, New York. This fowl 


showed clinical symptoms and blood pathology characteris- 
tic of erythroleucosis but apparently recovered. 
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irom eggs that had been inoculated with leucemic 
material and then incubated for three weeks. Re- 
sults: no cases of leucemia developed. A tumor-like 
area suggesting leucemia was found on the breast 
bone of one of the controls. 

Experiment 2930.—Five White Rock chickens, 
three months old, were each injected intraven- 
ously with 0.5cc of whole blood from Spec. 1162.’ 
Results: two cases of leucemia developed among 
the treated birds and three cases among the con- 
trols. 

Experiment 3050.—Five White Rock chickens, 
three months old, were each injected intravenously 
with 1.0cc of plasma from Spec. 1162.* Results: 
one bird died showing leucemic lesions in the 
ovary, one control died showing leucemic lesions in 
the liver and spleen. Lice were present on the 
birds in this experiment. One treated bird proved 
to be infested with tapeworms. 

Experiment 3051—Five White Rock chickens, 
one month of age, were injected intravenously 
with 1.0cc of sterile filtered (Berkefield N) plasma 
from Spec. 1162.7 Results: one inoculated chicken 
died showing leucemic lesions in the kidneys and 
liver. One inoculated chicken proved to be in- 
fested with tapeworms. None of the controls 
showed leucemia. One control developed coccidi- 
osis. All the treated birds became infested with 
lice during the course of the experiment. 

Experiment 3052.—Five White Rock chickens, 
one month old, were each injected intravenously 
with 1.0cc of washed red blood cells from Spec. 


1162.7 Results: two treated chickens died showing 
leucemic lesions in the liver and spleen. None of 


the controls developed lesions of leucemia. Lice 


were present on both groups of birds. 


Experiment 3287.—Five White Rock chickens, 
three months old, were each injected intravenously 
with citrated whole blood from Spec. 1160?-61.° 
Results: one of these chickens developed leucemic 
lesions in the spleen and liver. One of the con- 
trols developed leucemia. Lice were present on 
hoth groups of chickens. 


Experiment 3288.—Five White Rock chickens, 
three months old, were each injected intravenously 
with 1.0cc of plasma from Spec. 11607-61.* Re- 
sults: one chicken died showing lesions of leu- 
cemia in the spleen. None of the controls devel- 
oped leucemia. 

Experiment 3289.—A group of five White Rock 
chickens, three months old, were injected intra- 
venously with sterile plasma filtrate (Berkefeld 
N) from Spec. 11607-61.° Results: one chicken 
developed leucemic lesions in the ovary, mesentery, 
pancreas and intestines. The lesions in the other 
birds were confined to the liver and spleen. One 


21160—Artifically inoculated case of leucemia (erythro- 
—- Never showed symptoms of blood changes. 
ived. 

31161—Artificially induced case of leucemia (erythro- 
leucosis). This fowl showed clinical symptoms and blood 
pathology characteristic of erythroleucosis and died. Both 
birds came from Dr. W. H. Feldman at Mayo Foundation, 
Rochester, Minnesota. 


83 


chicken showed duodenal coccidiosis. None of 
the controls developed leucemia. 

Experiment 3290.—Five White Rock chickens, 
two months old, were each injected intravenously 
with 1.0cc of washed erythrocytes from Spec. 
1160 7-61. Results: one chicken developed definite 
lesions of leucosis in the liver. Another chicken 
that died of laryngotracheitis showed lesions sug- 
gestive of leucemia in the liver. One control chick- 
en developed lesions of 
leucemia in the liver. One 
treated bird developed 
coccidiosis and one proved 
to be infested with tape- 
worms. 


Experiment 3398.—Five 
Brown Leghorn chick- 
ens, five months old, were 
each given 1.0cc of ci- 
trated blood intravenously 
from Spec. 17096-C89, a 
natural field case of leu- 
cemia. Results: none of 
the treated chickens de- 
veloped leucemia. None of 
the controls developed 
leucemia, but five of the 
birds showed coccidiosis. 

Experiment 4421.—Five 
Brown Leghorn chickens, five months old, were 
given 1.0cc of whole blood intravenously from Spec. 
2748-C156 (“White eye” field case of leucemia). 
Results: none of the chickens developed lesions of 
leucemia. One control chicken developed lesions of 
leucemia in the liver, kidneys and ovary. A few 
coccidia were found in the duodenum of one con- 
trol chicken at the time of autopsy. 

Experiment 5203.—Five Brown Leghorn chick- 
ens, six months old, were each given intravenously 
0.5cc of whole blood from Spec. 3287-C519* (citrated 
blood from Spec. 1160 ?-61*). This specimen, 3287- 
C519, showed the presence of erythroblasts and 
myelocytes at the time the blood was drawn. This 
bird apparently recovered and when killed eleven 
months later showed no lesions of leucemia. Re- 
sults: none of the injected chickens developed leu- 
cemia. The controls remained free of leucemia. 


Subcutaneous Injection 

Experiment 3291.—Five White Rock chickens, 
three months old, were each injected subcutane- 
ously with 1.0cc of liver and spleen suspension 
from Spec. 1159. Results: Neither treated chick- 
ens nor controls developed leucemia. A few coc- 
cidia were found in scrapings from the intestines 
of two of the controls. 

Experiment 4090.—Five Brown Leghorn chick- 
ens, five months old, were injected subcutaneously 
with 1.0cc of a suspension of liver and spleen from 
Spec. 1161°-A335. Results: one of these chickens 
developed lesions of leucemia in the liver. One - 
chicken showed many coccidia in the duodenum. 
None of the controls developed leucemia. 


Dr. Frank Thorp, Jr. 
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Experiment 4162.—Five Brown Leghorn chick- 
ens, five months old, were injected subcutaneously 
with 1.0cc of a suspension of eye tissue suspension 
from Spec. 2748-C156 (“White eye” field case of 
leucemia). Results: One of the chickens developed 
lesions of leucemia in the left ischiatic nerve. One 
of the controls developed lesions of leucemia in the 
liver, spleen, kidneys and ovary. At the time of 
autopsy one control chicken had a few coccidia 
present in the duodenum. 

Experiment 5026.—Five Brown Leghorn chick- 
ens, six months old, were given a subcutaneous 
injection of 3.0cc of a liver and spleen suspension 
of Spec. 3287-C537° (citrated blood from Spec. 
1160-*61°). Results: one chicken developed leu- 
cemic lesions in the ovary. Coccidia were found in 
the duodenum of one chicken. None of the con- 
trols developed leucemia. 


Subcutaneous and Intravenous Injections 


Experiment 5679.—Five Brown Leghorns, six 
months old, were given 0.3cc of serum intraven- 
ously from Spec. 5681, a natural field case of leu- 
cemia. A subcutaneous injection of 2.0cc of a 
suspension of tumor (breast) tissue from the same 
bird was given to each bird in addition to the 
serum. Results: one bird developed a large soit 
tumor of the breast muscle. None of the con- 
trois developed lesions of leucemia. 

Experiment 7688.—Five Brown Leghorn chick- 
ens, six months old, were injected subcutaneously 
(2.0cc) and intravenously (1.0cc) seven times 
with suspensions of livers and spleens, livers only, 
or livers, spleens and ovary of leucemic chickens. 
Results: one of the treated birds developed leu- 
cemia of the liver and spleen. None of the con- 
trols developed leucemia. 

Experiment 7689.—Five Brown Leghorn chick- 
ens, six months old, were injected subcutaneously 
(3.0cc) and intravenously (1.0cc) with a suspen- 
sion of liver and spleen, Spec. 7650-C&827, from a 
field case of leucemia. Results: none of the treated 
or control chickens developed leucemia. One 
treated bird developed coccidiosis. 

Experiment 8892.—Five White Rock chickens, 
four months old, were injected subcutaneously 
(2.0cc) and intravenously (1.0cc) with a suspen- 
sion of ovarian tumor from Spec. 2930-C741 
(whole blood from Spec. 11627). Results: one 
chicken showed leucemic lesions in the liver and 
spleen and developed coccidiosis. The other fowl 
developed leucemic lesions in the eyes “white eye” 
and a skin tumor about one inch in diameter in 
the region of the left stifle joint. None of the 
controls developed leucemia. 


Soil Contact 
Experiment 4092.—Twenty White Rock chick- 
ens, two months old, were placed in a lot where 


#1159—Artificially induced case of leucemia (ervthro- 
leucosis) received from Dr. W. H. Feldman, Mayo Foun- 
dation, Rochester, Minnesota. This fowl showed clinical 
symptoms and blood pathology characteristic of erythro- 
leucosis. Died. 

5 See Experiment 3287. 
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chickens affected with tuberculosis had been kept 
the preceding year. The house was thoroughly 
cleaned and then scrubbed with hot lye water. 
Three per cent U. S. P. cresol was used as a 
disinfectant. The yard had been plowed except 
close to the house and planted to alfalfa before 
the twenty experimental chickens were placed in 
the lot. Results: eighteen chickens survived, but 
only one bird developed leucemia of the kidneys. 
One chicken developed a small tumor-like growth, 





Specimen 13333—Ischiatic Nerves. 

The nerve on the left is apparently 

normal. The nerve on the right is en- 

larged, yellowish and has lost its 

metallic sheen. The bird was par- 
alyzed in that leg. 


fibrous in nature, on the medial side of the right 
hock joint. Three birds of this group developed 
coccidiosis, four were infested with tapeworms 
and two with roundworms. Of the twenty con- 
trols completing the experiment one developed 
lesions of leucemia in the ovary. Three birds 
were infested with coccidia, two with tapeworms 
and two with roundworms, 


Summary 


1. Leucemia or a leucemic-like disease 
was reproduced in healthy chickens follow- 
ing intravenous and subcutaneous injection 
of whole blood, some blood constituents, 
tissue suspensions, as well as by feeding 
feces and by contact with contaminated 
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kept soil. The Firth and Feld- 
ighly man strains of leucemia 
poy) proved to be communica- 
ol ble 
xcept 1e. 
efore sis 
‘as te 2. The incidence of the 
_ but disease following artificial 
neys exposure was _ relatively 
wth low. Only 24 cases devel- 
oped in inoculated fowls or 
fowls exposed by feeding 
feces, while eleven of the 
controls developed natural 
cases of leucemia from un- 
known sources, 
3. External and internal 
parasites as well as coccidia 
; : : were observed in some pens 
Specimen 12986—Showing marked enlargement of the liver ‘ l¢ P " 
and spleen from a fowl affected with leucemia. of the experimental fowls. 
Experi- Number Number Cases Con- Number Number Cases 
Spec. Method of Inoculation mental Cases Coc- Tape-Round- trol Controls Coc- Tape- Round- 
No. Breed Months Inoculum Fowls Leucemia Lice cidia worms worms FowlsLeucemia Lice cidia worms worms 
Feces from 1162 * 7 —_ 7 
1846 OW. RR. 2. Fed 44 4 Ete, 0). i. 20 o- 0 O.. ._@ 8 
1.0ce filtrate inoculated 
2359 WR. 8 egg, intravenously 5 0 0 ,. 0 ©  § . t0% »0 8-8 o 
0.5ce whole blood 
2930 W.R. 3 __Intravenously 5 2 o °° 0 0 5.3 0 0 0 0 
1.0ce plasma 
3050 OW. RR. 8 Intravenously _ 5 1 on ce Se, aoe Be ee I eee 
1.0ce plasma filtrate 
3051 W.R. 1 Intravenously = 5 1 1... 0 es 5 a oe 82 ees 
1.0ce washed blood 3X 
3052, OW. RR. 1__Intravenously 5 2 2 0 0 0 5 0 ites a 
~ 1.0ce citrated whole 
3287 W.R. 3 __ blood, intravenously ae 1 a 0 0 9 5 1 4 0 0 0 
1.0ce plasma 
3288 OW. R. 3 __Intravenously_ 5 1 oo Os _ Op JSe) 8 _0 0 0 0 _ 
1.0ce plasma filtrate 
3289 W.R. | 3___Intravenously_ 5 2 0 Z . »® 0 5 0. Ss - 8. 6 a 
1.0ce washed blood cells 
3290 W.R. 2 3X, intravenously 5 2(17) 0 1 1 0 5 ie —_ 0 ae ee ee ae 
1.0ce liver and spleen 
3291 W.R. 3 susp., intravenously 5 0 0 0 0 0 5 6 0 2 We 0 
1.0ce citrated whole blood 
3398 B. i. 5 Intravenously 5 0 0 0 0 0 5 0 0 5 0 0 
Feces from white-eyed 
3645 WLR. 2 __ chicken 2748-49. Fed 17 0 0 4 0 oO 1 O 0 2 i 
1.0ce liver and spleen 
1090 B. L. 5 susp., subcutaneously am 1 0 1 0 0 5 0 0 o.. 6 8 
ht Contact with soil where 
a z. ckens many of 
ed which had leucemia had 20 2(1?) 0 3 ‘ 2 20 1 0 3 2 2 
EL 4092 =W.R. 2 ——sibeen i tte he ee _ _ os heaton _ nie == 
ns 1.0ce eye suspension. 
N- 4162 B.L. 5 Subcutaneously a oo o 0 5 1 0 1 0 0 
“d 1.0ce citrated whole 
, 4121 B. L. 5 blood, intravenously 5 0 0 0 0 0 5 1 0 1 0 0 
Is 3.0ce liver and spleen 
1s 5026 B. L. 6 susp., subcutaneously 5 1 0 1 0 0 5 0 0 oo. 
0.5ee whole blcod 
f203 B. L. 6 _Intravenously 3 0 0 eo © _§ 6. o...0 0 
~~ 0.3ce serum intravenously, ry 
2ee tumor susp., subcu- 5 1 0 0 0 0 5 0 0 0 0 0 
5679 B. L. 6 __ taneously ae 
6299 B. L. 6 __1.0ce_ blood transfusion 5 1 0 0 0 0 5 1 0 0 0 0 
e 6745 B. L. 6 Feces, f fed 5 0 0 0 0 Oo. 5 0 0 0 o  °0 
Liver, spleen, tumor susp. 
x 1.0ce intravenously 5 1 0 0 0 0 5 0 0 0 0 0 
T688OBBLL. OG 2.0ce subcutaneously ee ee eee ee 
1 Liver, spleen, susp. 
. 1.0ce intravenously 5 0 0 1 0 0 5 0 0 0 0 0 . 
2) 7689 OB. LL. _6 __3.0ee subcutaneously 
r Ovary in susp. 
> 1.0ce intravenously 5 2 0 1 0 0 5 0 0 0 0 0 
8892 W.R. 4 2.0ce_subcutaneously 














VETERINARY MEDICINE 


Recent Developments In the 
Field of Experimental Medicine 


HE discovery that certain viruses can 

be successfully propagated in a bac- 

teria-free state upon the chorio-allan- 
toic membrane of developing chick embryos 
constitutes an important advance in the 
field of experimental medicine. Not only 
does this technic make possible the produc- 
tion of virus free from bacteria and their 
by-products, but the method also lends it- 
self to economy and ease of production. 
Viruses so propagated have in general main- 
tained uniform pathogenicity which offers 4 
distinct advantage in the study of various 
strains. Fowl-pox virus has been grown 
successfully in developing chick embryos by 
Woodruff and Goodpasture’, anti-smallpox 
vaccine by Goodpasture, Buddingh, Rich- 
ardson and Anderson’, laryngotracheitis 
virus by Brandly*, and the virus of Rocky 
Mountain spotted fever by Bengston and 
Dyer*. It is believed that this method of 
growing viruses appears, in several cases, 
to offer an excellent opportunity for the 
development of improved prophylactic 
products for the prevention of various 
virus-caused diseases. 


HE prevalence and destructiveness of 
coccidiosis in poultry has prompted the 
continuance of studies upon methods of 


prevention and control. Results of experi- 
ments conducted by Jankiewicz and Sco- 
field® indicate that a considerable degree of 


® Assigned to the Division of Animal Pathology and 
Hygiene to assist in diagnostic work. 

2 Woodruff, A. M., and Goodpasture, E. W. The sus- 
ceptibility of the chorio-allantoic membrane of chick em- 
bryos to infection with the fowl-pox virus. Amer. Jour. 


Path., 7:209. 1931. 

2 Goodpasture, E. W., Buddingh, G. John, Richardson. 
Lurline, and Anderson, Katherine. The preparation of 
antismallpox vaccine by culture of the virus in the chorio- 
allantoic membrane of chick embryos, and its use in human 
immunization. Amer. Jour. Hyg., Vol. 21, No. 2, 319-360. 


March, 1935. 

* Brandly, C. A. Some studies of infectious laryngo- 
tracheitis. The continued propagation of the virus upon 
the chorio-allantoic membrane of the hen’s egg. Jour. Inf. 
Diseases, 57:201-206, 19235. 

4 Bengston, Ida A, pe Dyer, R. E. Cultivation of the 
virus of Rocky Mountain Spotted Fever in the developing 
= embryo. U. S. Public Health Reports, 50:1489-1498, 


5 Jankiewicz, H. A., and Scofield, R. H. The admin- 
istration of heated oocysts of Eimeria tenella as a means of 
establishing resistance and immunity to cecal coccidiosis. 
Jour. A. V. M. A., 84:507-526, 1934. 


By E. H. BARGER,* Urbana, Illinois 


State Department of Agriculture 


resistance was induced in chickens by the 
oral administration of controlled doses of 
heated and unheated coccidial oocysts. The 
practicability of this method remains to be 
demonstrated, but the fact that coccidiosis 
is a self-limiting dis- 

ease encourages us in 

the hope that it may 

lend itself in some in- 

stances to this form 

of resistance produc- 

tion. Andrews® at- 

tempted to control 

coccidiosis by the 

treatment of the litter 

with an oil suspen- 

sion of a substance 

known commercially 

as “toxite.” Favor- 

able results were ob- 

tained by this worker in this connection, but 
further work appears to be required be- 
fore the method could be considered as 
potentially useful in suppressing coccidiosis 
of fowls. 


The Author 


HE life cycle of the sheep tapeworm, 

Moniezia expansa, appears to be still 
unknown, but studies by Stoll’ point to the 
possibility of this worm having a direct 
life cycle. The studies of this worker failed 
to incriminate any intermediate host in the 
transmission of the parasite. At the samic 
time it was possible to infest sheep, readil\ 
and heavily, by placing them upon areas 
previously occupied by animals known to 
be carrying this tapeworm. Sheep which 
were placed in adjacent areas did not be- 
come infested. The author states, “The 
demonstrated failure of Moniezia to spread 
from infested to uninfested areas, except 


6 Andrews, J. A. The control of poultry coccidiosis by 
the chemical treatment of litter. Amer. Jour. Hyg 
17 :466-490. 1933. 

™Stoll. N. R. Tapeworm studies. 
sources of Moniezia infection in sheep. 
21:628-646, 1935. 


I. Restricted pasture 
Amer. Jour. Hyg.. 
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within infected sheep, tends to support the 
conception, not of an intermediate host, but 
of direct infection from contaminated soil 
or forage.” 


T HAS been shown by the work of Por- 
ter and Ackert® that resistance to the 
large intestinal roundworm in chickens may 


Dr. W. P. Flint 
Research Entomologist 
Illinois Natural 
History Survey 


Dr. H. W. Johnson 
Assistant in Animal 
Pathology, 
University of Illinois 
be noticeably reduced by continued blood 
loss over a period of time. Chicks which 
were periodically bled and subsequently in- 
fested with the parasite showed decreased 
resistance as compared with normal control 
chicks. It would appear from this work that 
any disease condition which interferes with 
the normal condition of the blood stream 
would probably lower resistance of such in- 

fected birds to parasitism. 


OSTER and Cort® have shown that diet 

plays a very important part in the re- 
sistance of animals to hookworm infesta- 
tion. Dogs fed on deficient diets were found 
to be far more susceptible to hookworm in- 
festation than were dogs fed an adequate 
ration. The importance of proper nutrition 
in lowering the degree of parasitic infesta- 


* Porter, D. A., and Ackert, J. E. The effect of blood 
loss upon resistance of chickens to variable degrees of 
parasitism. Amer .Jour. Hyg., 17:252-261, 1933. 

.’ Foster, A. O., and Cort, W. W. The effect of a defi- 
cient diet on the susceptibility of dogs and_cats to non- 
specific strains of hookworms. Amer. Jour. Hyg., 16:582- 
601, 1932. 

 Gulbrandsen, L. F. Invasion of the body tissues by 
orally ingested bacteria and the defensive mechanism of 
the gastro-intestinal tract. Amer. Jour. Hyg., 22:257-273, 
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tion is well emphasized by the results of 
these experiments. 

STUDY of the invasion of the body 

tissues by orally ingested bacteria has 
been made by Gulbrandsen’®. As a result 
of his work on dogs and new-born guinea 
pigs, the author is of the opinion that the 
defenses of the gastro-intestinal tract 
against invasion by organisms are of two 
types; (1) the acidity of the upper tract 
and (2) the disintegration of the bacteria 
in the cells of the normal intestinal mucosa. 
The healthy intestinal mucosa appears to 
have the ability to cause disintegration of 
bacteria which penetrate it and this process 
renders harmless organisms which might, 
under conditions of an altered intestinal 
mucosa, induce disease. 


NE of the most perplexing problems 

of the sheepman and the veterinarian 
has been the occurrence in pregnant ewes 
of a disease variously called pregnancy dis- 
ease, stercoremia and acidosis. The latter 
term appears to be appropriate according 
to the results of work by Dimock, Healy 
and Hull**. These workers were unable to 
associate the condition with a_ bacterial 
cause, while on the other hand a definite 
deficiency of calcium was demonstrated to 
be an etiologic factor. Heavy feeding and 
lack of exercise have often been considered 
as conducive to the disease, but these were 
not found to be associated according to the 
work of these investigators. Chemical ex- 
amination of the urine showed it to be uni- 
formly acid and to contain albumin, ace- 
tone and increased amounts of ammonia. 
The blood likewise was found to be acid. 
Various treatments such as magnesium sul- 
phate, enemas, calcium lactate, calcium glu- 
conate, insulin, paroidin, glucose and botu- 
linus antitoxin were found to be of no value 
in relieving the condition. It was found, 
however, that by inclusion of proper 
amounts of calcium in the ration and proper 
care of the ewes the disease could be 
effectively prevented. Acidosis of ewes is, 
therefore, an addition to the large group of 
dietary disturbances and deficiencies. 
"1 Dimock, W. W., Healy, D. J., and Hull, F. E. Aci- 


dosis of pregnant ewes: So-called pregnancy disease of 
sheep. Kentucky Agr. Exp. Sta. Res. Bul. 354, 1934. 





VETERINARY MEDICINE 


The English Bulldog 


The English bulldog is a majestic, ancient 
animal, very scarce, much maligned and as 
a rule usually misunderstood. If treated 
with kindness and affection, given plenty of 
attention, and allowed to be in the presence 
of his master, he is a quiet, tractable, peace- 
loving dog. 

It may be further stated without fear of 
successful contradiction that the bulldog is 
the boldest and most resolute of all animals. 
There is nothing of which a pure-bred 
bulldog is afraid. Ever brave, unap- 
palled, with matchless courage and daunt- 
less spirit, he will give up only with life 
itself. This animal is the embodiment of 
pluck, determination and tenacity, quite 
characteristic of the British spirit, and per- 
fectly identified with merry old England. 
Wherever and whenever dogs are men- 
tioned, this is the dog of which all English- 
men are the proudest. In song or story, 
picture or cartoon, it is the bulldog usually 
that is shown at the heels of John Bull. 


SKETCH of the bulldog would be in- 

complete if reference were not made 
to the vicious amusement of dog fighting. 
To those who live in the civilizing, human- 
izing environment of the present time, it 
seems unbelievable that up to 1850 sporting 
noblemen publicly announced that they 
were to match their dogs in Westminster 
Pit. Dog fighting was one of the amuse- 
ments afforded our ancestors at the bear 
gardens of Bankside and London where 
even ladies of noble birth, taste and culture 
were not only the admirers but even the 
patrons of this brutal sport and gathered at 
the ringside in large numbers when the fight 
occurred. For this base and degrading prac- 
tice the bulldog was the most popular, and 
generally was very much sought for any- 
where in His Majesty’s realm. 

In the ring the combating dogs were 
placed in opposite corners. Each dog in 
turn had to cross the white chalk line in 
the center of the pit and bring his opponent 
out of his corner. Released by their sec- 
onds, the dogs would jump straight at each 


By P. E. BELTING, Urbana, Illinois 


other’s throats, heads or legs, and some- 
times become locked in a life and death 
struggle. Scarcely ever growling, whining 
or whimpering, they would fight away in 
grim silence in an attempt to rip each other 
limb from limb. In a little while the saw- 
dust became soaked with blood, and some- 
times large gaping wounds would appear on 
the head, chest or legs. Different dogs 
adopted different tactics in fighting. Some 
would fight for a lock on the other’s jaw, 
nose or ear, thus rendering the opponent 
useless; while others parried the fighting 
for a thrust at the throat, or some famous 
fighters learned and used the method of a 
quick dive and grasp at the lower part of 
the front leg, and frequently crushed the 
bones in the powerful jaws. The round 
ended when one of the dogs loosened his 
hold to breathe ; both dogs were then taken 
to their corners and sponged. A minute 
was allowed between rounds. A fight might 
last three or four hours only to end in a 
draw or it might end in a few minutes after 
a secure hold on a vital part of the body. 

In the time of Charles II up to the days 
of Queen Anne, bull and bear baiting, like- 
wise, were the sports of the nobility. In the 
former the object was to pin the bull by 
the nose and hold him securely in this ten- 
der, vulnerable spot until released. The bull 
in fighting would lower his head, try to use 
his horns, and his front feet, and generally 
was provided with holes in the ground into 
which he could thrust his nose for protec- 
tion. Once in a while a dog would be taken 
unaware and tossed forty or fifty feet. Men 
were present to catch the dog in a net so 
as to break the fall and prevent further 
injury to the dog. The latter was trained 
and selected to play or fight low, creeping 
on his belly to be below the horns of his 
adversary and when possible seize the bull 
by the nose. Bear baiting was similar. 

A bill to abolish dog fighting, bull and 
bear baiting was thrown out in the House 
of Commons on its second reading after a 
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speech by William Windham in which he 
declared that the pluck, tenacity and cour- 
age of the English nation would decline if 
the bill were passed. 

By an act of Parliament, 1835, these 
sports were finally, and we hope, forever, 
abolished. 


ACH year, thousands upon thousands 
of dollars are spent on pure-bred dogs. 
As many as 250 dog food companies are in 
existence, varying in size from the large 
corporation to the small individual business 
that caters in large cities to the preparation 
of dog dinners that may be ordered in per- 
son from an extensive menu or by tele- 
phone and served just as guests are served 
in hotel dining rooms. Chappel Bros., Rock- 
ford, Ill., makers of Kennel Ration, have a 
plant that covers over 13 acres, and annu- 
ally slaughter 60,000 horses that they raise 
on their 2,000,000-acre ranch in Wyoming 
and Montana. They also manufacture a 
large line of hormones and other organ 
products used for the treatment of human 
ills. Altogether there are on the market 
about 200 brands of canned dog food and 
one-fourth as many dry dog foods. The 
annual sales of dog food in the United 
States exceed $60,000,000, and they are in- 
creasing rapidly. 

Kennel associations are organized the 
country over in the interests of pure-bred 
dogs. Nearly every large city and many 
small communities hold dog shows each 
year under the auspices of the American 
Kennel Club that has registered over 1,000,- 
000 pure-bred dogs of some 98 different 
breeds. The amount of money, time, and 
effort spent in registering dogs, employing 
judges, trainers, handlers, buying prizes, to 
say nothing of the prices paid for fine ani- 
mals, reaches an almost unbelievably large 
sum. The importation of dogs is a big 
business in itself. The record price paid 
for an English wire haired fox terrier re- 
ported in the current issue of Dog News 
was $9,800. A commission was sent to 
England three years ago to purchase the 
famous English pugilist—a bulldog—for 
the sum of $15,000, but the offer was re- 
fused. 


HE value of a dog is a hard question 
to answer; but as I believe, it is not a 
matter of dollars and cents commercially. 

An old vestry book, Derbyshire, England 
contains the following items: “April 21, 
1816, Benjamin Lowe is not to be relieved 
so long as he keeps his dog. May 19, 1816, 
Benjamin Lowe has been relieved, although 
he still keeps his dog. Jan. 19, 1817, Benja- 
min Lowe not to be relieved any further 
except he parts with his dog.” 

One can feel a certain sympathy with 
those Guardians of that long past day in 
their resolutions to refuse financial assist- 
ance to a man who squandered some por- 
tion of his small income in the maintenance 
of his dog; still one can sympathize with 
and admire Benjamin Lowe, who even in 
his desperate financial straits refused to be 
parted from his dog. Parish relief was very 
desirable, but the companionship of his dog 
was essential; it was that, that made life 
worth while for him, 

During the Great War an immense value 
was put upon the services of those who, by 
voice or pen or in other ways, helped to 
keep up the morale of the troops and of the 
people of the nation. In all times the man 
who can help his fellows keep up their 
spirits is a benefactor. May it not truly be 
said that among such benefactors are our 
friends, the dogs? 

It is probably true that the majority of 
dogs in towns and cities serve no strictly 
utilitarian purpose. The actual services they 
perform may not amount to much when 
translated into dollars and cents, but there 
are some things, and among them the very 
greatest things in life, that cannot be count- 
ed in terms of cash; such things as love 
and friendship, and the blessings of good 
health, the happy disposition and the quiet 
mind. There are useless material things, 
too, that are beyond price; an old love let- 
ter, a lock of hair, a faded ribbon, a book 
with an inscription written on the fly leaf 
by a hand that will write no more, a trinket 
of jewelry, all worthless from the point of 
view of the salesman, but priceless from 
the viewpoint of the owner. 

(Continued on page 95) 





VETERINARY MEDICINE 


Recent Developments In Small Animal Practice 


ject than the one assigned to me. The 

branch of veterinary medicine, which 
deals with small animals, their care and hos- 
pitalization, is progressing so rapidly, and 
has so advanced during the past ten years, 
that it is truly difficult even to keep abreast 
of events as they happen, much less to be 
able to discuss them intelligently. I shall, 
therefore, make no attempt to cover the en- 
tire field of recent developments in small 
animal practice, but merely to discuss, very 
generally, a few of the more recent ad- 
vances, which have practical application for 
every veterinarian, whether his practice is 
confined to the treatment of small animals 
or not. 


[| IS hard to conceive of a broader sub- 


Starvation and Dehydration 


I believe that, of all the truly important 
steps forward in the past year or so, there 
is one which far out-distances all the others. 
To me, the amazing thing about it is that, 
basically, it can possibly be considered a 
step backward ; backward in the sense that 


it is a return to an appreciation of the value 
of and the absolute necessity of the sub- 
stances without which there can be no ani- 
mal life. I refer to food and water and to 
the many uses that are now being found 
for those two, simplest of all, curative 
agents. 

There is no question in my mind but 
that thousands of dogs, and I see no rea- 
son why that should not apply to other an- 
imals as well, have been allowed to die dur- 
ing the course of either illness or some 
surgical procedure purely because we put 
too much confidence in our ability to get 
them well by the use of the medical or sur- 
gical procedures and neglected entirely the 
fact that the patient had to be kept alive 
while we were getting him well. 

Dehydration and starvation are two con- 
ditions which very frequently complicate 
disease processes, and which very frequent- 
ly are more disastrous than the disease it- 
self. As an example of this, let us con- 
sider, for a moment, the patient, that, be- 
cause of any one of a number of disease 


By D. A. EASTMAN, Moline, Illinois 


processes, has developed such a severe gas- 
tric irritation that it is unable to take or 
retain either food or water given by mouth. 
Attempts to take either food or water re- 
sult in the immediate loss of these two es- 
sentials through vomiting, and, along with 
them, an appreciable quantity of gastric 
juices. 

If this process continues, the patient 
loses not only that which it has taken in, 
but also loses part of the body fluids nor- 
mally present. The result is that while we, 
through whatever means may be necessary, 
are attempting to alleviate this irritation, 
the patient loses weight rapidly, becomes 
weak, the eyes dry, and the skin stiff and 
no longer pliable; in other words, the body 
shows all the evidences of dehydration and, 
frequently, before we have had time to 
accomplish our purpose, the patient is 
moribund. 

Supplying the vital demands of the body 
for food and water in a manner suitable for 
immediate use is, to my mind, one of the 
greatest forward steps that has been ac- 
complished in medicine in recent times. It 
can be and is accomplished in several differ- 
ent ways, all, however, being basically alike. 

Food is supplied directly to the blood 
stream in the form of dextrose, the end 
product of carbohydrate digestion, and 
water may be added either to the blood 
stream through intravenous injection in the 
form of normal saline solution or added to 
the dextrose solution, permitting the dex- 
trose to take the place of salt in making 1t 
isotonic. 

Water may also be given in the form of 
physiological salt solution in large quanti- 
ties, intraperitoneally, without damage or 
discomfort, provided it is not injected too 
rapidly and is at body temperature. It may, 
of course, be given subcutaneously also, 
but I believe that either of the before men- 
tioned routes is preferable. 

Dextrose must, of course, be adminis- 
tered intravenously, very slowly, and never 
in a concentration greater than 50%. It is 
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oftentimes desirable that it be given in 
much greater dilution, Given in this man- 
ner, it supplies an immediate “boost,” 
which, in many cases, is visible almost im- 
mediately after being given, and life can be 
sustained with it, so far as food is con- 
cerned, almost indefinitely, provided that 
the patient is kept quiet. 

To the dehydrated patient, water given 
either as normal saline solution or as a part 
of the dextrose solution is, in all proba- 
bility, even more important than food. The 
patient appears to take a new lease on 
life, he very definitely feels better, some 
measure of strength returns, his whole ex- 
pression changes, and you have given him 
some ammunition with which to help you 
fight the original disease condition. The 
value of these two simple things cannot be 
over-estimated. 


In addition to its value as a food, dex- 
trose, given judiciously, has many other 
virtues. It appears to have a very definite 
effect as a detoxifying agent in many con- 
ditions. This is particularly true in certain 
so-called autointoxications and food poison- 


ings. It may, and probably does, have a 
beneficial effect in decreasing the hyper- 
tension within the spinal meninges in so- 
called posterior paralysis. Especially is this 
true when it is given in large doses of high 


concentration. There is still a great deal 
to be learned, I believe, about its true value 
as a curative agent, and I doubt if we can, 
as yet, make many positive statements re- 
garding it in this respect. However, as a 
food, at a time when no other food can be 
given or tolerated, it is truly worth our con- 
sideration. 
Filariasis 

For the past year we have all been hear- 
ing and reading about the increased preva- 
lence of heart-worm disease in the North. 
Whether or not it is actually becoming 
more prevalent in this section of the coun- 
try, it still remains an enemy that is not 
far distant, geographically, and which, con- 
ceivably, can at any time attack us. 

It is, as you know, produced by the para- 
site Dirofilaria immitis. It has been prev- 
alent in the southern states for many years. 
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Whether or not it has recently become more 
prevalent or whether, through increased 
efficiency in diagnosis, southern veterina- 
rians are discovering cases, that in the past 
have gone unnoticed, I do not know. The 
fact remains that it is a deadly disease in 
that section of the country. It is now being 
found with alarming frequency along the 
North Atlantic sea board. Again I do not 
know whether it has recently spread there 
or whether eastern veterinarians have only 
recently begun to find it. Nevertheless, it is 
there, some sections reporting as high as 
25% infestation. 

Occasional cases are being seen by almost 
every veterinarian throughout the middle 
west, who is making routine examination of 
the blood of dogs in his hospital. Most of 
these appear to be light infestations doing 
little or no damage, as yet, and the opinion 
has been put forth that perhaps this same 
degree of infestation has been with us for a 
long time, and we simply did not know it. 
Personally, I am rather inclined to this be- 
lief, but, at best, it is only a guess. We actu- 
ally do not know. 

Therefore, if we are to be on our toes, 
it is up to us to find out, and this can be 
accomplished only by the examination, over 
a period of months and years, of the blood 
of as many dogs as possible. 

In recent months certain dog magazines 
have carried rather scare-head articles, 
dealing with the threat of. this disease to all 
dogs on the North American continent. I 
feel that, before too much is published 
along this line, it might be well for us to 
know a little more definitely just how com- 
mon the disease really is, and just how fast 
it is increasing, if such is the case. 

It may be truly a serious problem from 
many standpoints. When infestation be- 
comes severe, it often kills outright. It so 
lowers the resistance of a great many dogs 
that they are virtually useless, especially for 
hunting, and, with the present means of 
treatment, so much time and expense is nec- 
essary to return them to health that it is 
going to be very difficult ever to completely 
rid enough individuals of the parasite to 
stop its spread. The treatment, which con- 
sists in the main of intravenous injections 





of various combinations of the salts of an- 
timony, is quite efficient. Though slow, it 
is relatively safe. 

Throughout the entire state of Illinois, 
hunting, and particularly bird hunting, is a 
common sport. There are thousands of 
good bird dogs in the state. A goodly num- 
ber of these dogs, native to Illinois, are oc- 
casionally taken south for short periods of 
hunting. If it is possible for this sub-trop- 
ical disease to gain a foothold and to spread 
generally in a climate such as ours, we are, 
by this promiscuous movement of dogs ex- 
tending it a most cordial invitation. It is, 
as you know, spread by the bite of mosqui- 
toes, and whether or not our severe win- 
ters make it impossible for the mosquito to 
survive and continue transmitting the dis- 
ease from year to year, I do not know. If it 
is actually spreading as reported on the 
eastern sea board, it would seem to indicate 
that this is possible. 

It seems to me that it is the duty of every 
veterinarian, who is sincerely interested in 
the welfare of dogs in this state, to give this 
matter some thought and to make an at- 
tempt to ascertain the degree of infestation 
in his particular locality. Only in this way 
can we determine whether or not we are 
facing a real menace; if we are, the sooner 
we know it the better. 


Tonsillitis in Dogs 


I should like to discuss rather briefly a 
condition which is extremely wide-spread 
among dogs in this locality, but which has 
received and, in fact, is still receiving but 
little attention from the majority of vet- 
erinarians, 

Tonsillitis exists as a true disease entity, 
is far more common than most of us sus- 
pect, and is, to my mind, the real cause 
of quite a number of apparently unre- 
lated disease syndromes. During the past 
six months, we have seen and treated, at 
our hospital, several hundred cases of acute 
tonsillitis. It occurs in dogs of all ages and 
all breeds, but is apparently more common 
in young dogs and also more common 
among the hunting breeds. The animal usu- 
ally presents a history of having refused 
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to eat and of sitting around chilling, for 
from one to several days. 

In the early stages temperatures of 104° 
to 106° F. are not uncommon, and unless 
the tonsils are examined and the possibility 
of tonsillitis not overlooked, many of the 
cases will be diagnosed as distemper. It is 
true that tonsillitis frequently occurs as an 
early symptom of distemper, but the tonsil- 
lar picture in this condition is far different 
from that of pure, uncomplicated tonsillitis. 
In the latter the tonsils are greatly enlarged, 
swollen until their surface is shiny, and 
frequently covered with small white areas. 
Occasionally the tonsils are so greatly en- 
larged that they almost meet in the throat. 

It is apparently not contagious, and we 
have no difficulty in hospitalizing the ani- 
mals in the general wards. They respond 
readily to treatment, and, as a rule, make 
uneventful recoveries, though, occasional- 
ly, we find one which persists rather stub- 
bornly. Painting the tonsils daily with a 
10% solution of silver nitrate is the most 
important part of treatment, together with 
symptomatic medication, aimed chiefly at 
reducing the temperature. Good nursing, 
which means absolute quiet, warmth, and 
suitable feeding, is essential. 

Many animals develop severe diarrhea 
rather early in the course of the disease, 
and, should this occur, the usual astringent 
medication should be used, in addition to 
the foregoing. We find that in cases which 
persist past two or three days and con- 
tinue carrying a temperature 10 to 20cc’s 
of mixed anti-infection serum, given sub- 
cutaneously, is often of benefit. 

In my own mind I am quite certain that 
the undiagnosed presence of this condition 
constitutes a large portion of the so-called 
“breaks” following distemper vaccination, 
as it occurs as frequently in distemper im- 
mune dogs as it does in those not immun- 
ized. Repeated acute attacks, such as just 
described, almost invariably lead to a 
chronic tonsillar infection, which persists 
until such time as the tonsils are removed. 
In these cases the tonsils will be found to 
be enlarged, though usually not extremely 
so. They are usually dark red in color and 
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are not particularly painful. 

The symptoms are varied but, in general, 
are those of chronic toxicity. Frequently 
continuous cough or nasal discharge is the 
outstanding symptom. 

In these, tonsillectomy is the only satis- 
factory treatment. It is relatively simple. 
It is safe, and the results are almost uni- 
formly good. I believe that the pathology 
of the tonsils is a subject far too important 
for us to neglect. 


Traction Splints for Fractures 


There is one compartively recent ad- 

vancement in the field of surgery in the dog 

that I would 

like to mention 

and discuss 

briefly. That is 

the use of a 

new type of 

traction splint 

in the reduction 

of fractures, 

worked out and 

first demon- 

strated by Dr. E. 

I. Schroeder of 

Angell Memo- 

rial Hospital in Boston. It consists of an 

aluminum rod, which is modeled to fit the 

individual case and which permits traction 

upon the leg while maintaining its normal 

angles, even permitting traction at the 

point of angulation. It is a modification 

of the Thomas splint of human surgery. 

Its application is simplicity itself, and it 

fills a very long-felt need. It is especially 

applicable in fractures of the femur, where 

it permits traction sufficient to maintain the 

bone ends in their proper alignment, while 

still permitting the entire femur to remain 

in its normal non-perpendicular position. It 

is equally as valuable in fractures of the 

distal end of the humerus, which, in my 

experience, have been among the fractures 

most difficult to reduce correctly. Again, 

through maintaining the normal angle of 

the humero-radial articulation, it permits 

us, by traction, to hold the broken frag- 
ments in correct apposition. 


THE ENGLISH BULLDOG 
(Continued from page 91) 


AVING only the friendship of man 

with man, there are few things have 
more enriched human life than the com- 
panionship of dogs. 

They have carried joy and good cheer 
into the palace and the tenement, the castle 
and the cottage. To the dog it matters not 
whether his master be a prince of blood 
royal or a humble peasant ; his affection and 
devotion will be as great in the one case as 
in the other. The dog that is the bosom pal 
of the unlettered and penniless tramp could 
be no less the friend and confidant of the 
man of learning or the millionaire; the 
cheerful scamp that contrives to dispel the 
ennui of the social butterfly would be no 
less successful and happy in cheering the 
heart of a tired washer woman. 

Can it be said that any creatures that so 
add to the sum of human happiness are use- 
less? The town or city bred dog may per- 
form no utilitarian service greater than 
fetching a pair of slippers, or shutting a 
door, but the true nature of its service is 
not to be found in such things. The real 
and greatest value of the dog lies in its 
genius for friendship. 

But it is scandalous, some say, that 
money should be spent on dogs at such a 
time. That argument was answered 2,000 
years ago by the Master. When the pre- 
cious ointment was spilled for love’s sake 
there were those who asked, “For what 
purpose is this waste. This ointment might 
have been sold for much and given to the 
poor.” And the answer the economists got 
was, “Why trouble ye? She hath wrought 
a good work.” 

Sacrifice for love is justified. If the poor 
are willing to make sacrifices for the sake 
of their doggie friends, why trouble ye? 
They know that the sacrifice means not loss 
to them but gain, that in making them- 
selves poorer in material things they are 
making themselves richer in things that 
contribute to true human happiness. After 
all, it is practically certain that nothing is . 
loved and valued so much as that bought 
at personal sacrifice. 
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The Microphonic Action of the 
Animal Cochlea by Which Sound Vibrations 
Are Converted Into Electric Pulses 


experiments on problems of hearing. 

For this work we use small animals, 
such as dogs, cats and guinea pigs. The 
guinea pig, which is used in our demonstra- 
tion this afternoon, is particularly useful 
for work on hearing because its inner ear 
is exceptionally large and accessible. 

You are all acquainted with the general 
construction of the mammalian ear. Sound 
vibrations in the air first act upon the ear 
drum (tympanum), which in turn energizes 
three small bones (ossicles). In this way 
the sound-energy is brought to the cochlea 
where the end-organs of hearing reside. 
Cochlea is the Latin name for snail-shell. 
In man it has two and one-half turns, in 
the guinea pig four and one-half. The 
guinea pig cochlea is unusually good for 
examination and study because it stands out 
in the open; whereas in other animals it is 
almost wholly imbedded in the hard petrous 
bone. When a sound vibration presses the 
oval window inward, the round window 
moves outward by a corresponding amount. 
The basilar membrane, which lies between 
the two, is of the greatest importance for 
hearing. It is composed of many thousand 
transverse fibers—a fact which suggested 
to Helmholtz that it must be some kind of 
resonating instrument. The fibers differ 
markedly at the two ends. At one end they 
are longer, at the other shorter. At one 
end they are heavily weighted, at the other 
they are light. At one end they are slack, 
at the other taut. One end finally is far 
from the oval window, the other is very 
near. For all these reasons the fibers at one 
end are adapted to respond to low fre- 
quencies (50 to 100 cycles), at the other 
end to high frequencies (10,000 to 15,000 
cycles). Intermediate frequencies (500 to 
5,000 cycles) of course affect fibers between 
the two ends. 

Standing erect upon the fibers of the ba- 


|: OUR laboratory we are conducting 


By E. A. CULLER, Urbana, Illinois 
Department of Psychology, 
University of Illinois 


silar membrane along its entire length are 
millions of tiny hair cells, which are coy- 
ered by a kind of roof, known as the tec- 
torial (Latin word for roof) membrane. 
These hair-cells are the actual end-organs 
of hearing. Whenever one of the basilar 
fibers is activated by a given sound-fre- 
quency, the hair-cells resting upon it vibrate 
also and are stimulated by being pressed 
against this roof-membrane. Each time they 
are stimulated an “electric pulse” is gener- 
ated in the hair-cells; this electric pulse is 
therefore the mark or indicator that the 
cell has been stimulated. If we place an 
electrode on the outside of the bony wall, 
not very far from these hair-cells just un- 
derneath, and pick up this tiny pulse (about 
one-thousandth volt), we can send it 
through a thermionic amplifier (the same 
kind as you have in your radio set at home) 
which makes the pulse strong enough to 
actuate a loud-speaker. That means, then, 
that words spoken into the pig’s ear will 
come out of the speaker; because the air- 
vibrations have been converted by the hair- 
cells into electric pulses which in turn oper- 
ate the loud-speaker. This is just precisely 
what an ordinary microphone does. When 
actuated by sound-vibrations in the air, it 
generates tiny electric pulses which control 
the diaphragm of the speaker. We shall now 
listen to the “living microphone,” which was 
designed by Nature long before Alexander 
Bell or any other human being thought of 
making such an instrument. 


(At this point occurred a demonstration 
of the action of the cochlea as compared 
with the action of a microphone. The dem- 
onstration was a complete success and in- 
terested the veterinarians present, greatly). 
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ARMY VETERINARY SERVICE 


So much of S. O. 244 as directs Major Samuel 
G. Kielsmeier to proceed to Fort Ethan Allen, 
Vt., for duty is amended so as to direct him to 
proceed to Fort Oglethorpe, Ga., for duty instead. 


Each of the following-named officers of the 
Veterinary Corps is relieved from further assign- 
ment and duty at the station specified after his 
name, effective in time to proceed to Carlisle Bar- 
racks, Pa., and report to the commandant Medical 
Field Service School on or about December 30, 
1935, for duty: 

Ist Lieut. John H. Rust, 3d, Ft. Ethan Allen, Vt. 

Ist Lieut. Andrew J. Sirilo, Fort Sill, Okla. 

Ist Lieut. Bernard F. Trum, West Point, N. Y. 


Major Burlin C. Bridges is relieved from fur- 
ther assignment and duty at Ft. Oglethorpe, Ga., 
effective in time to proceed to Fort Ethan Allen, 
Vt., and report on or about December 20, 1935, to 
the commanding officer for duty. 

Major Charles B. Dunphy, upon his own appli- 
cation, is retired from active service, to take effect 
January 31, 1936, under the provisions of section 
5 of the act of Congress approved July 31, 1935, 
after more than nineteen years’ service. He is re- 
lieved from his present assignment and duty at 
Ft. Sheridan, I1l., on January 31, 1936, and at the 
proper time will proceed to his home. 

Each of the following-named officers of the 
Veterinary Corps is relieved from further assign- 
ment and duty as student, Army Veterinary School, 
Army Medical Center, Washington, D. C., effective 
upon completion of his present course of instruc- 
tion, on or about February 9, 1936; will then pro- 
ceed to the station as specified after his name and 
report for duty accordingly. 

Lt. Colonel Daniel B. Leininger, Fort Sill, Okla. 

Lt. Colonel Isaac O. Gladish, Ft. Sam Houston, 
Texas. 

Major Will C. Griffin is relieved from further 
assignment and duty as a student, Army Veterinary 
School, Army Medical Center, Washington, D. C., 
effective upon completion of his present course of 
instruction, on or about February 9, 1936; will 
then proceed to Chicago, IIl., and report to the 
commanding officer Chicago quartermaster depot 
for duty, and to the commanding general Sixth 
Corps Area for additional duty at his headquarters. 

Major Fred W. Shinn is relieved from further 
assignment and duty as student, Army Veterinary 
School, Army Medical Center, Washington, D. C., 
effective upon completion of his present course of 
instruction on or about February 9, 1936; is then 
assigned to duty at Ft. Francis E. Warren, Wyo., 
and will proceed to New York, N. Y., and sail on 
the transport scheduled to leave that port on or 
about February 11, 1936, for San Francisco, Calif. ; 
upon arrival in San Francisco will proceed to Ft. 
Francis E. Warren, Wyo., and report to the com- 
manding general for duty. 


Veterinary Reserve Corps 


New Acceptances: 


Barta, James Chester, 1518 E. 18th St., Spokane, 
Wash.; Burke, Edward Joseph, 43 Broad St., Tor- 
rington, Conn.; Cady, Duane LeRoy, Arlington, 
Nebr.; Close, Philip Cashman, Earlville, N. Y.; 
Deal, Alfred Freer, 400 Madison Ave., New York, 
N. Y.; DeLay, Paul Daniel, 730 E. St., Eureka, 
Calif.; Dirstine, Jean Hitchcock, 1916 Eye St., 
Eureka, Calif.; Eliason, Theodore Robert, Kerk- 
hoven, Minn.; Hendee, Cecil LeRoy, Pinckney, 
Mich.; Matthews, Alvin Roland, Ponce de Leon, 
Fla.; Nash, James Sexton, Howell, Mich.; North, 
Arthur Fillmore, Jr., c-o Millar Small Animal 
Hospital, Monmouth Rd., Deal, N. J.; Osteen, 
Wilson Marshall, Pembroke, Ga.; Platt, Wm. 
Barry, R. F. D. No. 2, Somerville, N. J.; Rea, 
Robert Charles, West Branch, Mich.; Thorp, Wm. 
Taylor Steele, R. F. D. No. 4, Allegan, Mich.; 
Tropp, Morris Louis, 811% Luttrell St. Knox- 
ville, Tenn.; Tubis, Philip Shelwyn, 1029 S. 10th 
St., Philadelphia, Pa.; Wendell, Carl Edward, 
Gen. Del., Vermont, Ill.; Wilson, Louis, 4322 S. 
Salina St., Syracuse, N. Y., First Lieutenants. 


Promotions: 

To Ist Lieutenant—Adan, Cirilo Lagmay, 121 
West 12th St., Junction City, Kans. ; Asbill, Stephen 
Grieve, Davis, Calif.; Badger, George William, 
Wilson, N. Y.; Barrett, John Henry, 1 Newton 
Ave., Westerly, R. I.; Bentham, Wilfred Sylvester, 
Route No. 1, Box 708, Vallejo, Calif.; Buell, Her- 
bert James, Constable, N. Y.; Burriss, Kenneth 
Kent, 93 Adams St., Fairhaven, Mass.; Carlin, 
Max Harold, 569 East 106th St., Cleveland, Ohio; 
Couch, Weldon Morris, Grandview, Texas; Craw- 
ford, Andy William, Rolling Fork, Miss.; Daman, 
Arthur Henry, 217 Roup Ave., E. E., Pittsburgh, 
Pa.; Donat, Lawrence Charles, Verdigre, Nebr. ; 
Ehrlich, David, 89 Pulaski St., Brooklyn, N. Y.; 
Emas, Jack Robert, 638 East Water St., Lock 
Haven, Pa.; Geisler, Richard Edward, P. O. Box 
792, Carmel, Calif.; Goodman, Simon Joseph, 2114 
East Auburn St., Philadelphia, Pa.; Greene, James 
Ethridge, Cody Road, Columbus, Ga.; Harlan, 
William Henry, 826 N. W., 3lst St., Oklahoma 
City, Okla.; Hensley, John Herbert, 1124 Ban- 
nock Ave., Boise, Idaho; Hibbs, Leonard Wilbur, 
927 Cleveland Ave., Kansas City, Kans.; Higby, 
Willard Charles, Turin, N. Y.; Huber, Samuel 
Flickinger, Jr., 297 E. Commerce St., Bridgeton, 
N. J.; Kermen, William Robert, 1617 S. Flower 
St., Los Angeles, Calif.; Kerr, George Miller, 8 
Garfield Ave., Hyattsville, Md.; Krukowski, Stan- 
ley Martin, Southold, Long Island, N. Y.; Leach, 
Benjamin Francis, East Fairfield, Vt.; Lieberman, 
Leo Leibsch, 276 Mill Hill Ave. Bridgeport, 
Conn.; McDonald, Alvin Rutti, R. F. D. No. 1, 
Bremen, Kans.; McMichael, William Wallace, 
Paonia, Colo.; Mace, Dorn Lee, c-o Vaca Meat’ 
Co., Vacaville, Calif.; Mendenhall, William Ira, 
1619 Belmont Ave., Seattle, Wash. ; Michael, Lloyd 
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oTARVED 


op-a full stomach! 


FEEDING vs. “FILLING UP” x04 « sicx 


statement—a dog can die of vital starvation on a 
stomach full of “food.” And—note this—A DOG CAN 
STARVE ON FOODS WITH A HIGH CHEMICAL 
ANALYSIS OF PROTEINS, CARBOHYDRATES, 
MINERALS, ETC. Astounding, yet positively true. 


Two brands of canned dog food may look alike, 
smell and taste alike and have identically the same 
chemical analysis, yet one could be so poor in nut- 
ritive value that albino test rats or dogs fed on it 
exclusively would die of malnutrition—yes, crack up 
and die of vital starvation with a stomach full of it. 


Chappel Bros. have always insisted that the real 
test of a dog food is in the eating — what it will DO 
for the dog—not for a day or a week, not even 
through one life—but through life after life. 


The Biologic Value of Ken-L-Ration is based on 
living history—biological facts—positive truth. Write 
for copy of the free book, “A Dog’s Life,” which 
tells about Biologic Value in dog foods. 


CHAPPEL BROS. INC., 503 Peoples Avenue, Rockford, Illinois 
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Jake, Rural Route No. 2, Eudora, Kans.; Odom, 
Houston, Auburn, Ala.; Perella, Dorwin Herman, 
97 West St., Johnson City, N. Y.; Phillips, Harry 
Lewis, Red Schoolhouse Road, Spring Valley, N. 
Y.; Reese, William Clifford, R. F. D. No. 1, Earl- 
ville. N. Y.; Rippetoe, Culver Willis, R. F. D. 
No. 2, Meriden, Kans.; Rogers, Arthur Bartlett, 
528 Miller Ave., South, San Francisco, Calif.; 
Sample, Fred Marion, Laird, Colo.; Saunders, 
Charles Meredith, 3319 Tulalip Ave., Everett, 
Wash.; Scheetz, George Francis, 7 Stephenson 
Apts., Charlestown, W. Va.; Seagers, William J., 
713 East State St., Ithaca, N. Y.; Shaner, Ralph 
Franklin, 86 Linden Ave., Middletown, N. Y.; 
Shipley, Wayne Devere, 326 Post Office Bldg., 
Baton Rouge, La.; Sibert, Herbert Franklin, Nei- 
son, Nebr.; Siemer, Everett John, 4524 Milwaukee 
St., Denver, Colo.; Smit, Walter, Alton, Iowa; 
Spring, Jacob Emil, 619 E. Kansas St., St. 
Joseph, Mo.; Tierney, William Francis, 14 Nicker- 
son St., Cazenovia, N. Y.; Todd, Frank Arnold, 
98 Park St., New Haven, Conn.; Tuttle, Martin 
Lyon, 2788 Indianola Ave., Columbus, Ohio; Wann, 
Russell S., 416 Elliot St., Alexandria, La.; Wat- 
kins, Ernest St. John, 1237 Chestnut St. San 
Francisco, Calif.; Willis, Robert Leon, Cottage- 
ville, S. C.; Wiseman, Edwin Stranel, Delphos, 
Kans. 


Cal-Vita-Phos Powder 


with 


Wheat Germ 


A Highly Vitaminized 
Di-Calcium Phosphate Compound 
containing 


Vitamins A, B, G, D, E 


plus Di-Calcium Phosphate, 
Irradiated Yeast, Ferrous 
Gluconate, Wheat Germ, 
Carbo-animalis and other 
nutriments. 


R. J. STRASENBURGH CO. 


Rochester, N. Y. 
Pharmaceutical Chemists Since 1886 
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TORPEDO. CAPSULES 
Well Named! 


] 99.3%, destructive to bots; also 
© effective for ascarids. (Filled 
with most deadly agent—liquid 
carbon disulphide). 
2 Specially made shell. Real pro- 
® tection in handling (heavy thick 
wall. TORPEDOES stand 200 
lbs. pressure. Not brittle in cold- 
est weather). 
3 Retains all its powerful con- 
® tents till it reaches its mark (full 
six or three dram dosage — 
safety sealed, leak-proof, non- 
evaporating). 
mA | Does its work promptly and 
® thoroughly (in the stomach and 
duodenum on bots, and small 
intestines on worms). No chance 
for work half done. 
» Torpedo shape means speed 
© and ease in handling. 


The Original NORDEN “TORPEDOES” are 
green. Sold only to graduate veterinarians. 





Also TORPEDO Strongyli Capsules 
from Norden —6 or 3 dram. 
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NoRDEN LABORATORIES 


“The Mark of Quality” 
LINCOLN NEBRASHA 
New Branch at Columbus 
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For Sale, Wanted, etc., $2.00 for 25 words or less: 
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WANTED: Assistant for Small Animal Hospital in 
Chicago. State erperience; school graduated from; 
salary expected; age and experience. Single man 
preferred. Address No. 136, care of VETERINARY 
MEDICINE. 








replies are sent in care of MEDICINE. 








NOW READY—2nd edition wees Dog Encyclopedia, 
464 pages; $5.00 cash or C. O. D. Dog World sub- 
scriptions, $2.00 one year; $3.00 two years. JUDY 
PUBLISHING COMPANY, 3323 Michigan Blvd., Chicago. 





MICROSCOPICAL FECAL EXAMINATION for worm 
ova. Blood examination for microfilaria. Skin scrapings 
examined for mange mites and fungi. Immediate reports. 
Chas. E. Crowe, D.V.M., 1827 S. Wabash Ave., Chicago, 


Nl. 





Periostine 


Horse Back To Work in Three 
To Five Days 
It is a powerful antidote to 
inflammation occurring in the 
periosteum, articulations, bur- 
sz, tendons, ligaments; also 
where there is pain, exostosis 
or lameness. Usually only one 
application is necessary. One 
bottle is sufficient to treat 
three or more cases. 














Endorsed by almost every 
veterinarian that has given it a trial. 

FREE Booklet—‘“Reminders in Diagnosing 
Obscure Lameness.” 


Price per bottle. .$2.00 
Three bottles .... 5.00 


Free Sample. To Every Veterinarian that has 
not received a sample, we will gladly send post- 
paid a liberal sample upon request. No obligation. 


DETROIT VETERINARY SUPPLY CO. 
Detroit, Michigan 
Canadian Branch, Windsor, Ontario 
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75 East 





FOR SALE: Udall’s Practice of V: 
$5.00, prepaid. Veterinary Seaceemee me. 
Wacker Drive, Chicago, Ill. 





FOR SALE: Half or Full Interest in a long established 
practice in Eastern Kansas. Address No. 135, care of 
VETERINARY MEDICINE. 





The annual Short Course of the Veterinary 
Department of the Alabama Polytechnic Institute 
will be held at Auburn, February 17th to 22nd, 
1936. For further information, address Dr. I. S. 
McAdory, in care of the Institute. 


You really enjoy the true spirit of New Orleans when you 

stop at Hotel Chalmette, just o few blocks from his- 

toric Cana! Street ond within easy reach of all points 

of interest... Large comfortable rooms- low rates. 
DAILY $ I: 50 


WITH BATH... M SINGLE 
DOUBLE WITH BATH $2.50 





\ XN \ 
ACCEPTED AND USED BY THE PROFESSION 
SINCE 1900 


In the treatmeht of Splints, Spavins, Sidebones, 
Curbs, Inflamed Tendons, Bursal Lameness, etc. 


“Mm. A.C. HAS NEVER BEEN SUCCESSFULLY IMITATED" 


CARTER-LUFF CHEMICAL CO., HUDSON, N.Y. 


PRICES 
SINGLE BOTTLE 


(4 DOZEN 
2 BOTTLE FREE 
Yevozen 
2 BOTTLES FREE 
3 DOZEN 
4 BOTTLES FREE 
2 DOZEN 
4 BOTTLES FREE 25.00 
FOR PRICES IN CANADA 
write to 
Wingate Chemical Co. 
Montreal 
AGENTS SOUTHERN STATES 
Kentucky Serum Co. 
LOUISVILLE, KY, 


$ 2.00 
5.00 
8.00 


15.00 
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ARECO-SANTONIN 
Tablets and —— 


Original Haver-Glover Products 
with a 15-year background mi 
ell 














calomel compound has won out- 

standing popularity as an anthel- 

mintic for dogs among an ever in 
increasing number of users, because = 
of its specific ascaricide and taeni- 
cide action and grateful reactions in 
delicate dogs of any age or degree 
of infestation. 


This arecoline - santonin - arecanut - i hi hy 


Ar Hydre, W710 ae : 
Sentenie --.-36 or. 

















Whether the parasites are 
identified or not by the usual, 
diagnostic procedures, either 
in the form of Tablets or 
Capsules, this compound is 
classical treatment. 


A choice formula for hospital use or for dispensing, for home 
use where dogs are parasitized with unidentified intestinal 
worms. 
Tablets: Capsules: 
100 


1000 








BRANCHES: 
CHICAGO 


er-Glover | eer 


DALLAS 


a _Laborat O77" 2 S ALBANY, GA. 


KENT, WASH. 
CHAMPAIGN, ILL. 





Home Office 1817-19 —LOV6 ST., KANSAS CITY, MO. 


























Hotel Ceeil 


Where a Warm Welcome and 

GOOD SOLID COMFORT 

are always waiting for you 
% 


700 ROOMS 


$1.00 to $2.00 single 
$1.50 to $3.00 double 


COFFEE SHOP FEATURES 
WONDERFUL FOOD 


Ihos Angeles 


PARK YOUR CAR AT 
HOTEL REAR ENTRANCE 


SEVENTH & MAIN STREETS 








VETERINARY MEDICINE 


Best for ~ 





Dog Hospitals SS ‘ 
anttineading Kieu and up 


Mason’s are Real Kennel Fences—Strong, Good Looking and sold 
under a Money Back Guarantee to hold the largest and strongest 
dogs. Used and approved by best Kennels everywhere. 


SEND FOR FREE CATALOG 


Describing Permanent and Movable Dog Fences, Kennel Stalls, and 
Gates at Low Direct Factory Prices. 


MASON KENNEL FENCE CO., Box 77, Leesburg, Ohio 








EUROPEAN NEWS 


Dr. J. Bongert, Director of the Bacteriological 
Institute of the Berlin Veterinary College (Uni- 
versity of Berlin), author of the well known 
textbook “Bacteriological Diagnosis of Epizootic 
Diseases,” celebrated his 70th birthday recently. 





Dr. Max von Sussdorf, the Nestor of German 
veterinary anatomists, celebrated his 80th birthday 
on July 24th. 





Prof. Marek, Director of the Medical Clinic of 
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Complete Official Proceedings of the 


Twelfth International Veterinary Congress 


Published in 3 Volumes (1,500 pages) dealing with new 
developments in: 


Relationship of Veterinary Science, Animal 
Breeding, and Public Health. 

Meat and Milk Hygiene. 

Research on Filtrable Viruses. 

Infectious Abortion (Bang’s Disease). 

Tuberculosis Eradication and Prevention. 

Foot-and-Mouth Disease. 

Hog-Cholera Prevention and Control. 

Gas Edema Diseases. 


and others. 


The volumes also include: List of more than 3,000 members, radio addresses, resolutions, 
and descriptions of clinic and special features. 


$5.00 postpaid 
H. PRESTON HOSKINS, GENERAL SECRETARY, 221 N. LA SALLE STREET 
CHICAGO, ILL. 


Are Now Ready 


Paratyphoid Diseases. 

Equine Encephalomyelitis. 
Diseases of Young Animals. 
Progress in Veterinary Surgery. 
Parasitic Diseases. 

Poultry Diseases. 

Animal Breeding and Dietetics. 
Deficiency Diseases. 

Infectious Anemia (Swamp Fever). 
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FEBRUARY, 1936 


the Veterinary College, Budapest, has retired and 
been made professor emeritus. 





Prof. F. Zaribnicky, Director of the Institute 
for Milk Hygiene, has been elected Rector (Presi- 
dent) of the Veterinary College Vienna. 





Prof. H. Jansch, the former Rector of the 
Veterinary College, Vienna, has been elected 
Prorector. 





The ninth meeting of the International Bureau 
of Epizootics, convened in Paris, May 21-25. Mr. 
Cassez, Minister of Agriculture, opened the meet- 
ing. He announced that Prof. Berger, acting 
president of the International Bureau of Epi- 
zootics, had been elected a member of the French 
Legion of Honor. The tenth meeting will con- 
yene in Paris June 2-6, 1936. 





Prof. R. Schmaltz, former Director of the Ana- 
tomical Institute of the Berlin Veterinary College, 
editor of the Berliner Tierdarstliche Wochen- 
schrift, celebrated his seventy-fifth birthday on 
August 26, 1935. 


Prof. A. Eber, former Director of the Institute 
for Animal Hygiene at the University of Leipsic, 
celebrated his seventieth birthday on September 
28, 1935. 








A Serious 
Animal Disease 


Purulent Catarrh of the Endometrium is as 
serious as it is frequent. Here the internal ad- 
ministration of FISTONE is a near specific, 
being used and acknowledged by leading 
veterinarians and hospitals the world over in 
all localized suppurative infections in veteri- 
nary practice. 





The Fistone and Appliance Company, 
College Corner, Ohio 

Enclosed please find check for $8.00, for which 
send me one dozen 12 ounce boxes of FISTONE 
(Trial Order) ONCE only. Regular price $10.00. 
One-half dozen boxes $5.00. 











the veterinary patient. 


163 Varick Street 








TO THE FORE 


Especially now is Antiphlogistine to the fore, because 
of its value as a de-congestive, relaxant, osmotic and 
pain-relieving agent in the treatment of pneumonia and 
bronchitis, which are so prevalent at this time of year in 


May we send you sample and literature? 


ANTIPHLOGISTINE 


The Denver Chemical Mfg. Co. 


New York, N. Y. 




















VETERINARY MEDICINE 
——————————————————————————————— Jen-Sa — SSSSsSspSapapBanphmh™p —_—@=_D>Ba=a=aNnDanana====S=| 
Modern Surgical Technique Requires, IN Most CAsEs 
ONLY TWO KINDS 
of LAIGATURE 


FIRST: SECOND: 


NON-ABSORBABLE ABSORBABLE 
DERMIS SKIN SUTURE CATGUT 
Sizes 000 to 4 








Economical 
Package 


Bring Your Skin Suture Technique 
Up to Date 


STERILE DERMIS Was CHROMIC 


in Kit Jars. 12 forty-inch lengths. ‘ 
re $1.10 20, 30 or 
Size 0 to 4 JBIiy SS 60-in. lengths 
Size 1 to 4 STERILE TENSION 
in STERILE CATGUT—in Kit Jars—12 
ll twenty inch lengths. Ready to thread 
eins ee On meedie, PER JARs... o6cicceses $1.10 


f JENSEN -SALSBERY LABORATORIESINC.,KANSAS City.Mo. |Z 








For the control of Streptococcus Infections, 
the Best Antiseptic to 
use is 


THERAPOGEN 


Samples and literature sent upon request. 


THEODORE MEYER EST. 


Mfg. Chemists 


213 S. 10TH STREET PHILADELPHIA, Pa. 








